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m m m 

MtU|\ x->a: U ty • n U ox^;^- NADH h*n^ — ifgrn— 
^)E)NA^fiiliM$i±§^\ £fctex^;i/^— #^£MNADH^t: Fn>r*7 — if 

*ITV*5 (#Hg 2002-17363 ^) 0 

£7c, • IJ-^ U X ( Bacillus subtil is ) \Z$5^T, X^;p=P— fejsfi 

TUai?77H>©^tt35tlRl±*rSJli3^R#$nTViS (W003/072785 . 

«^B^iC*^S^S^IRfe%©^Wfc3SS:^^«lc^ViT, Molenaar Ste 
3 U $F>ft& r'J^A- S # A (Corynebacterium glut ami cum ) <D NADH 5 s k 

f8#lxTV>5 [Journal of Bacteriology, '182, p. 6884-6891 (2000) ] . 

&mm\WT<D (1) ~ (26) ciitSo 

( 1 ) X.^)]/3?—}m±m. NADH 5 s k Hayt- if ^3— Ht§DNA^tAL 

(2) X^;i/^— NADH HP^-if ^n - HTSDNA^ 31J 
^A^f'J^A ( Corynebacterium ) Xv-^UkT ( Escherichia ) Jg> ^o.— 
HttXl ( Pseudomonas ) JS. TVhrt&&*- ( Azotobacter ) it;^^^ 

( Salmonella ) Jg&£U^^ b/t^;l/X ( Lactobacillus ) MfdSt" 3 
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$>^^h^mtt^, ±m (i) (Dmmm 0 

(3) X^;|/^— #^MNADH^t HD^f>— Ht§DNA^\ 3U 
^/t^fU • ( Corynebacterium glutamicum ) , niJ^r'J 

• y7T'J7 ( Corynebacterium diphtheriae ) , Xv-xUhT • 3'J 
( Escherichia coli ) , z/zl— F^Er^X • 7)V^rUy±:>X ( Pseudomonas 
f luorescens ) , 7*/hrt&& — tf^^^r^ — ( Azotobacter vinelandii ) > 
^JV=E^^ - 74 AU^A ( Salmonella typhimurium ) %>&U"77 h/W 
X • 7°^>^7h, ( Lactobacillus plantarum ) &£JST£^£#f^ £>£i:§S¥J; Dal 

5f4tift*0DNA, £ tef£ D N A ©±&S@a^J £ tiM &} fe£3E53ffl £WT 

mttz. jtfH (i) ©sssm, 

(4) X.^JV^f—im& NADH HD^t- tf FT§DNA^\ ga^J 
#f3v 5, 7, 9, 11> l"3^«fct^l 5T?*$tl*ifi*IB2?U^e»^:S1^J:Da 

NAiX h ij >^x> h^#TW^'J^Xt5DNAT$5, ±13 (1) 

( 5 ) X^;i/c£— fm&M NADH T^t H n^t- if Ht§DNA^\ Xv 
x'JfcT- 3 1) DH5 a /pCS-CGndh (FERM BP-08633) ©f£WT<g> X^X 5 H pCS-CGndh 
©tt§X ^;V^r — #j£ £M NADH ftHn^t- tf £ n — HtSDNA^fc teM 

-r/w xu ^ xb, *ox^j^-^i4i nadh h nx>~i£7£#£WT 

S^U^^HSn-KtSDNATjfeS, JbfH (1) ©US. 

(6) X*;MF— NADH -xt: KD^t- if**, ia^J#^4, 6, 8, 1 

^x^;i/^— nadh H — if^tt^T§# U ^X5P 

<h£#®«hT^-tfB (1) ©igittio 
( 7 ) X^;i^-#^£M NADH -7 s fc H D^X-if j&< X->x U fcX • 3 U DH5 
a /pCS-CGndh (FERM BP-08633) ©^WT^X^X^ F pCS-CGndh ©tt^X^J^ 

NADH :r t FnX>— t?£n— Ft§DNAI:n- h^ns^'J^? 

f> &rc\zm-#v^7°^F<Dm'tz>ysLywtmm\z&^T, m±©7syM 

NADH F DX>-1£?£ffi£WT^ U ^7°^ FT&£ d t T&-hfB 

(1) ©SS3tfeo 
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(8) X^;Wr— #m£MNADHrrt: F D^t- if £3 — Ht^DNA^iAt 



l^x'JfcT (Escherichia) 



( Corynebacterium ) 
^— ( Arthrobacter ) 
( Cellulomonas ) 
A ( Curtobacterium ) 
*7 — (Pimerobacter) 



r/WtfA^U^A ( Brevi bacterium ) Jg, 

l/^/t^irl) t>A ( Aureobacterium ) JS> irJl/n^E 
£7fc?/^^ — (Clavibacter) ^l/hA^U 1 ^ 



^D/^tU ">A (Microbacterium) 



i^itf/W^ ( Bacillus ) SUSt 

<k&g&nsi»£<irr&s, ±wb cd ~ (7) 1 ^©si^. 

(9) X*;i^— #teMNADH^t h'pyt- if £3— Ft§DNA$iAt 

Xyx 'J b7l}:It§MT^§, ±13 (1) ~ (7) Vi*fn& 

1 ^©IISo 

(1 0) X^;]/^r— NADH ^fc Hn^ — if£n — HTSDNA^A 

Xv'iU k7 • nUfcJR-rstt^T?^*, ±13 (1) ~ (7) ^ 

(1 1) X^;i/^— #^MNADH^bKny^— if£rt— Ft §DNA§tA 
t~§teW\ HU^A^T-U^AM^jgf 3m£#TC&^ ±13 (1) ~ (7) 

(12) X^;i/^-#^MNADH5^t Hn^T— if £3 — Ft^DNA^iA 
t&W&toifi. nUWf'J^A • ^;l^5#A ( Corynebacterium 
glutamicum ) nU^/t^r'J^A • ( Corynebacterium flavum ) , nU 

^•/t^r'J^A • h^r w -^>^A ( Corynebacterium lactofermentum ) 
ri3U^f'J^A-X7^*>'X (Corynebacterium efficasis) fcSt'SflR 



&m*£f3L2>m&ym\£n2>m3i®i'v%>2>, ±ib d) 



(7) ^Tnfri-^o) 



(1 3) X^;i/^r— #j^£MNADH^fc Hn^ — if HtSDNA^fA 

3 U t 'J A • 5 jfj a i:Ht 51^?* 5 , ±13 

(i) ~ (7) ^*rn*^i^o«m. 

(14) 75 711^ L - ^ >^ l - t?)V$ ^ >, L-7X/^7^>j 
L-7XA°7^X L-U5», L-^ftX>, L-M/tXX L-y;i/=Px 

L-7°D'JX L-J/HWJX L-n-TS/X L — fVD-fy 

X L — feU>, L-^HX ^'J^>X L-h'J7°h77X L-^n$/>, 

±13 ( 1 ) ~ (13) v>f na> 1 ^OSiS. 

(15) 7$ 711^ L - #)V& ^ >^> L - #)V& ^ «fctf L - u s 

^ssioiiinsrays^s, ±13 (i) ~ (13) 1 
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(l 6) x*;i^— #^MNADHxbHny^ — * H&n— Ht^DNA^iA 

(17) X*;l^— NADHxfc Ha^t- if£n — Kt§DNA^»A 

(18) X^;^— NADH rt Ka^t- if Ft^DNA^ u 

b U >v?x> h^#TW>*<J^XtSDNAT?*5> ±ffB (16) 
(17) OW^Mo 

(19) x^;i^— ^^MNADH^t Fn^T- if£n — HtSDNA^, 3 

mfcmMmm £^rr s d n a b u >s?x > h ^mtta^ ^ u x-r s d 

NAt^5, ±fB (16) ^7c« (17) 

(20) X^;i/^— NADH rh H HtSDNA^ SB 
mm^S, 5, 7, 9, 11, 1 3&&tfl 5T*£n3^E#|j&>6>fcS«M;t) 
M^n^l^XSH^J SftSDNA, *fc«M^*@3^'J £*Bfctl$&iggK2?!l 
DNAiX h U > hfc&#TT?/ W ^ U ^ XT5DNAT2&5, ±13 ( 1 
6) (17) (DW&k. 

(2 1)' X^;i/^— #^MNADH^fcFPy^— if£3 — Ft§DNA^, X 
vrcU fcT • 3'J DH5 a/pCS-CGndh (FERM BP-08633) ©#^57*77^ K pCS- 
CGndh ®ft§X^J^- NADH t-* t: HD^t- if §3 — HtSDNA* 
fc^DNA©I«iB^Jiffii^ISSB^J§tt§DNAtX h U >S>x> b& 
^frTTA-f y U ^ X b , ^X^;^-#j^feM NADH fhFD ^ — if^tt 
&tt§^'J^7°fF$n-mDNA^I), ±fB (16) 3; fete (17) © 

(22) X^;i/^-#H^M NADH rt HO y 7"-if ^\ 13^J#-^ 4 > 6 , 8 , 
10, 12, 1 4 1 6 TS^tl^T^ /RE#Ij&> S&SSM: D»**n*7$ 

±13 (16) (17) 
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(23) x^;i/^— RMSM NADH ft Ha 5 s j — if ^ Xyi U b7 • 3 U 
DH5 a/pCS-CGndh (FERM BP-08633) 5 F pCS-CGndh 0ft5X^Jl/ 

^-^£34 NADH ft Ha £*f — if * a-Ht^DNAtaoa-H^n^^'J 
^:/f F\ £fc*»^U^:/f H(D^-r^T5/m@B^Jfc*5^T, 1£UK07$/ 

M NADH ft F n^-if^££WT3^ U ^:7°f FT&3 H £ £#fSt<ht-£ JifB 
(16) (17) 0t»„ 

(2 4) niJWf'J^A • >f)V&^*i2± ATCC14752/pCS-CGndlu £fcteXHJ 
^t^T'Jf>A • ^5lJ± FERM BP-1069/pCS-CGndho 

(25) X->;r: 'Jt7-a'J DH5 a/pCS-CGndh (FERM BP-08633) „ 

(26) Xyi Ut7«a U DH5 a/pCS-CGndh (FERM BP-08633) 0fi£^rf"S:/ 
775 H pCS-CGndho 

*»Kfcffi^&nsx^;)/^- #S£§*!NADHf t Ha^t- if (JMT^ ndh 
#'J^Hife^5) ^ttlI©tfm^t^^T7 0 a H>^>^tt 
Tf^ffiTS NADH ft F ayt- iflt^cD vt>, if l M&fc b ftBtt^ya 
h >3H t Wif nt$§ NADH ft Ha^t- HM&#&Mffct%> NADH ft F nf 

f-if©Mtt (£4T, X^;i^-#jg£MADH f t Fuyf-ifMttchlirf) * 

( Corynebacterium ) 1, Xyi'Jk7 ( Escherichia ) JS> ^a-HttXl 
( Pseudomonas ) JK* 7V'H/^^" ( Azotobacter ) jg, tr^E^ 
( Salmonella ) S> 7^ FAf ( Lactobacillus ) M^Si"^^[^#^fi5ft 
-r§^*H©NDH^U^yfF^^tf^)^<h^^T^^o 

#A ( Corynebacterium glut ami cum ) > Xi U ^Vt^f U <7A • U T 

( Corynebacterium diphtheriae ) \zMT & W^<$}^ £ & frf-g) £ £ Hj*V £ Z> 0 
Xv-xUtT ( Escherichia ) LTtt, X^rnUtT-nU 

( Escherichia coli ) fcST£te#J^££frf£ H <h#n?^£o 

( Pseudomonas fluorescens ) l:St5ft4|jf ^^tf§ui^T§So 

( Azotobacter vinelandii ) KlJgT&^'tJ^&frf § £ t&T^Z> 0 

( Salmonella typhimurium ) KlST^MJ^c^f & £ ii^T^^o 
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( Lactobacillus pi ant arum ) fcSt~£M£#j£^f£ £ t^Ti*£o 

u ^ai est & m» k a *t £ @3^j#^- 4 ^ 6 *vm $ ft & r ^ j m&m £ 
s ts-r & w&tfo \z & & ME3W§ i 2 $ ft § r ^ y ^ib^j &irr & # u ^ 

1 6 £ ft -5> T 5 / gffi^J £WT § ^ U H ©NDH^U ^7"^ H 

£7i, IyiUt7 • 3'J DH5a/pCS-CGndh (FERM BP-08633) (D$mT%> 7°77 
5 H pCS-CGndh n U *Wy-U >7A • ^ # AE&5f5©X^;i^-# 

NAM rk FD iri — if^n— Ht§DNA (ndh) t J; D F£ft£#U 

£ £> ic, Jcffl £ ft £ N D U H te, X.^)l^f—4¥M^M NADH 

Hayt- ^£44£*LWft«\ NDH^U^7°f FA^fc^©NDH 

N D H # U ^ y ^ FAS& Ul&m ©NDH^'J^ 7°^ F ©Wi" & T a / miE^J \Z 

i m_h©T$ yt^^, e^b< wun^ft^T^ ymmmfrt>fc%'tfv^7 0 

^•H^% Molecular Cloning, A Laboratory Manual, Third Edition, Cold Spring 
Harbor Laboratory Press (2001) (J^T, ^EU^rx. ^— • 7 n — - 3 Wib$& 

~t) , Current Protocols in Molecular Biology, John Wiley & Sons (1987-1997) 

(£AT, ZiU>h - 7°u hn— ;i/X • -f > • ^El/^n.^— • A-f^a^— tUTT) , 

Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 79, 
6409(1982), Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), 
Proc. Natl. Acad. Sci. .USA, 82, 488 (1985)^^f3^CDf|5f4#M^M^A^ ; & 
fflV^T, NDH^'J^^ FA^fcl^^CNDH^U ^7°^ K^H— FI'^DN 
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K&^b<fcM^#&£££&j8H*U ^> *$mb<^»^R#fc£ 

Wt. L-^;U^5>> L - ^ >M> ^U-»> L-kX^vX L — fVD 

7?~>< y^DA^yJ^77-> 
Cf :7X/WX yOl/^S> 

£7c> NDH^'J KA£fc«^fl(DNDH#U ^X°^ Hfc 1 R±©75 X 

mwm v < \$ma £ n& t $ x m@3^j * s # u ^ x°5P h tfx*;^ 

— #jg££f NADH ftFD ifJSHfc & § & fctU £t^> g$l^ b < tett" 
iPtG^U^^Hi, 'M<i 1 b6 0%^±, If»8 0%^±, #C 9 5 %K 
±©*B H & & # LT V > S d £ #W SLV^o 

T5/m@H^J^SSB^J©ffi|WItt«, Karlin and Altschul tlJ;§7JWJXA 
BLAST [Pro. Natl. Acad. Sci. USA, 90, 5873(1993)]^ FASTA[Methods Enzymol., 
183 , 63 (1990)]*MV^T^f SCl£jO«T€rS« dOTjkrfU XA BLAST fc*^ 
V^T, BLASTN 4> BLASTX £,kK£ns:/n^9A#W5i8£*lTV><5 [J. Mol. Biol., 
215 , 403(1990)] . 

BLAST fcS^V^T BLASTN ^<fcoT*gSiB^J§J5?*fTSS'&tC«, A^— ^te 
M;lfc£Score=100> wordlength=12 tt§ 0 £7c> BLAST fclk^T BLASTX fc<k 
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^1757 mmm ®& Id fck A ^ * — ? \zm X fc£ s c o r e = 5 0 , 

wordlength=3 tt§ 0 BLAST £■ Gapped BLAST ^n^5ASffi^5i^lCtt, #7° 
D ^ A ©-x^ ;* ;F F A 7 ^ — ^ — Sffl S , d fri £ ©^^©^ttft&^fcJ: 
^^Tab^ ( http://www. ncbi.nlm.nih.gov .) 0 

NDH^U ^fj- F ©X*;i^— NADH F P$*:* — if ©fgttte, 
<h*.&FEMS Microbiology Letters, 204, 271 (2001) ©fB^CTDT, X^l^— 
Wm^M NADH 5 s fc Fu^rj — if, nlf^y >- 1 ^J;0? NADH ^Mt^IMC 
275nm 340nm T©PlM©M/>^I^t§ £ tie «fc DSU^T^ £ 

NDH#'J^fh^3-Hf§DNAtL-TH X^;i^— NADH 5* 

X^x'JtT • nU DH5 a/ pCS-CGndh (FERM BP-08633) ©#^T 
t§77X5 FpCS-CGndha*WT53U*A*^U»>A • ^;i/^=>#ASl5fe<£> 
NADH^b h*nyt- if^P-FT^DNA, BB#|#-J§4* 6, 8, 10, 12, 
1 4;fc<fctf 1 6l:g$n§75 /tfi^J$ttl.^'JA7 0 5 1 K^ti^nn- Ft 
I2^J#-*f3, 5, 7, 9, 11, 1 3:fe«fctfl 5TS$n^)^IB^J^f § 
D N 0^0NDH^ 'J ^7°? F - Ft^DN u t^§§ 0 

^ F A £ It \S£&\ ©NDH^U^fFS3-FtSDNA ©^Xg3^J t ffiffi 
i*Q£E#l&#-r<5DNA£;* F U > Mft*frT W ^ ^b, j&v^x 

NADH F — if?§44£^rr3^ U ^7°^ F £p— 

DNAT^oXfeiK 
NDH^U^7*fFAS& ^«0N DH#'J^7°?F^3-Ft§DNA ©it 

^XtSDNAitt, NDH^'J^7°?FA$fel^©NDH#U^ 
7°?F^-Ft§DNA O^SSB^iJ tffiiW^iXSJiJ S#*T S D N A <D-gR, 

Sfctt±B^7°a-7tLT, p a - - • ;w if — • •/ a 7°?—?- 

A-r^U^-fif— >a >fe&£W»+f>:7*P-/ FA-f ^U^-Cif-^a >?£^£ 

JBWr, 0.7~1.0mol/l ©i&fl^FU^A^ffiT, 65°CTA-f :/ U ^if-^a > 
^ff"3 7c^, 0.1~2ft*R©SSCjgF?ft ( 1 ^IS© SSC 150mmol/l 
ttfltf- h U 15mmol/l #x>8H* F U 65°C^#TTf 
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n Fn — ;VX • "f> • ^U^zl?— - rt-i^ru*?— , DNA Cloning 1: Core 
Techniques, A Practical Approach, Second Edition, Oxford University (1995) 

NDH# U F ASfctt^OND U F S 3 — FT& DNAOl 

»J (hffiffiW&i&XIB^J £ D NAtXh'J>^x>h &&#TT?/W X U 

^XtSDNAiLTIt ±fB BLAST ^FASTA^£fflVvTffr#b/t£^fc, ND 
H # U ^ X^ F A * & fo'j&a ONDH^U^ X^ h**3-Ht5DNA ©i£«@E#l 

£ 5 0? £ L < fct 9 © t@ IWttt £ ^ D N A £ & frf § £ <h £ S . 

X^;P^r— NADH F PX*X-i£ ^^T^te^STIBcD^^^PC 

TiSSTT^ £ t^f§„ if^I^tx^M-#i4I NADH Hn^t- 

( Corynebacterium glutamicum ) ^OH'J^/t^T'J'i'A ( Corynebacterium ) 
XVl£/t/7<rU#A (Brevibacterium) I> (Arthrobacter) 



l^sJVt^rrU 17 A (Aureobacterium) 



-fe^P^XX (Cellulomonas) 



^^bVt^7^— (Clavibacter) 



^7 D/^rU "7 A ( Microbacterium ) 
col i) 



^;Vh/WJ9A ( Curtobacterium ) 



(DX^aiUtiT (Escherichia) 



- ( Pimerobacter ) 
l'>xUt7"3U ( Escherichia 



iszL— FWX • 7 
F^EXX (Pseudomonas) 



Jl/^l/yte>X ( Pseudomonas f luorescens ) 
•<DTVbrt9&— (Azotobacter) JBK:Jgt"5DR£$K it;!/^^ 



U X A (Salmonella typhimurium) 



-f — (Azotobacter vinelandi i ) 
CD+r;HE^ (Salmonella) JRfcJR*rs»^ 



^7^7 FA^WX • X:7>X:7A ( Lactobacillus pi ant arum ) 
;PX (Lac t obac i 1 1 us) JB tzm?ZW&.W £ frf% £ 



£^ft|CD7j?£ [09*. Mol. Microbiol., 20, 833 (1996Hc3BSfc<Z> 
A^BDfilSS-rSo 

^©NDH#U^X^F^P-F v r^DNAc7)i^SIB^J^fe<h^^LfeDN 



TPCRfe CPCR Protocols, Academic Press (1990)3 4fflViTB»it5DNA 
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T^t£ n&iMMmm s^rr s d n a § & tf § n t ^-e # & . 

>h • 7°D hn— -T> • ^^7- • AM^O^— > DNA Cloning 1: 
Core Techniques, A Practical Approach, Second. Edit ion, Oxford University 
Press (1995)^d|Bife$nfe^?*t*PCTDNA^-r^^U— ^SJfS. 

hT • 3 'J K12 77-^^^- 7°7X5 

K^^^-^fntfeffflTtS. ZAP Express (Xh^v*— > 

£U4* Strategies, 5, 58 (1992)] , A zap II (Xh7^y- >*±®D > AgtlO> 
Agtll [DNA Cloning, A Practical Approach, 1, .49 (1985)] , A TriplEx 
n— y^yPfiM) , AExCell (7Vi/t A • V 7 • A-f rfr^fcfcStt) , 

pBluescript II KS(-)> pBluescript II SK(+) [X h 7 ^ >>— >%h$S, Nucleic 
Acids Research, 17, 9494 (1989)] , pUC18 [Gene, 33, 103 (1985)] ^&&Wf 

DNAStoMfc^^^-SX^x U bT • n U SlR^^^Af-S. 
iiTfen^^f tiTfeffl U§ u 5o Xv'xUbT-nU 

XLl-Blue MRF' (Xh^>?— >*±§S, Strategies, 5, 81 (1992)] , XyxUk 
7'3'J C600 (Genetics, 39, 440 (1954)] , Xv'xUby-n'J Y1088 
[Science, 222, 778 (1983)] , X^xUbX-nU Y1090 , [Science, 222, 778 
(1983)] , X->xUbT-3U NM522 [J. Mol. Biol.., 166, 1 (1983)] » X-> 
xUbT-HU K802 [J. Mol. Biol., 16, 118 (1966)] , X->xUbT-3>J ' 
JM109 [Gene, 38, 275 (1985)] , X^xUtT-3'U DH5 a [J. Mol. Biol., 
166 , 557 (1983)] ^5£&tf 5 £ £#T#£o 

• £?n— X>^3JK, #l/>h • y°U YU—)VX "O'^V* 
:7— • A-f^rnv 5 — „ DNA Cloning 1: Core Techniques, A Practical Approach, 
Second Edition, Oxford University (1995)#©H^*tfBife$tlTVi§3 DX 

- • /w^u^if-^a x°^-^ • / vr x* u y-i if-: a 

if >/ W X U XV if-v a >^^«k D , #6tlfcDNA7^77U 

t§7D- > &m.Wt & £ t ffi~£c£%> o 

A-f X U if- >l:1^5DNA7*D-7*i:LTH &ftJ©N DH#U< 
7°^ Ft§ D N ACtlE^J tliitefetlS^J$tt§ D N A Sfc^ 

CD— gg, »NDH#'J^F^3-Ft§DNA (D^Sffi^J £ h £ \z£sJ$ L 
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7c d n Atz £ om, ommmmm l xmm htc d n a y^ -r v— *m wr 

P CR^t'ti D TXf# bfeDNA glrJt & £ * & tf £ £ £ ifiV & & o 
$n§lSS^J^ttl)DNA^ A— -fe^^ 7/ • ;t-f ^>X^AX*±®1 8905 

r-^x>+K- (A-^> • x;i/V— %h®D CProc. Natl. 

Acad. Sci. USA, 74, 5463 (1977)3 (Ci;D> tDNA©ISi5^J^^t5o 

fi#:DNAMiLT, PCR^ [PCR Protocols, Academic Press (1990)3 \Z ■ 

£7i, ^$nfcDNA(Di^S@H^Jfc:*^iT> A— feT/^ ^ • A-T t^f 
AXftS 8905 iDNA^glf^ffl im^-a^-T^ ^ £ <k t> S W tt§D 

±12 © «k 5 fc 1/ T5t# $n?> #38 93 JB V > S n & # U ^ 7/ F & 3 - F T £ D N 
AtVT, M7L\t£, X->xU t7 • 311 DH5a/pCS-CGndh (FERM BP-08633) 

F pCS-CGndh t§X^J|/^-#i4I NADH jk PD^t- i?* 
3-H-r5DNA^$^§Jl^T?f§. iDNAIl NDH^'J^HA^n 
-Ht^DNAT^S. 

#6 nfe*^ m \zm v > & n & # u ^ y ^ f * 3 — f t % d n a 3- taj* 
m \zm v > s n& # u ^ 7/ f 3 — f *r s b n a * m^w&m izm at & m 

tttft iDNA$ISM^^-©7°nt-^-(i!)TI^;}fAtTiIi^ 

mm*. mz3L*)i>*r—&m&M nadh Fny^— i£&fflv*sfe<zrcfc< t& 

iit4*tUTtt, M^H X'>xUt7 ( Escherichia ) Jg, nUWr 
U *J A ( Corynebacterium ) S> yi/lf A'^r'J 'T'A ( Brevibacterium ) Jg> T~ 
XD/t^- ( Arthrobacte r) I, l/^A^U 9A ( Aureobacterium ) JR. 
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-fe^n^E^X ( Cellulomonas ) JS, ( Clavibacter ) jg, 

^^U<7A ( Curtobacterium ) I. ^^P/^^U^A ( Microbacterium ) \L 
*un?7-5?— (Pimerobacter) JS, S-yj-unZ 9~ (Enterobacter) M> 
z/JL^ ( Klebsiella ) JS, -fe^T (Serratia ) M, x;i/tfxy (Erwinia) Jg, 
;i/X (Bacillus) Jg, ^j.— H^X ( Pseudomonas ) r^nn^f'J 
(Agrobacterium )JS> T^^^ (Anabaena) i, ^ D7^A (Chromatium ) Jg, DF 
(Rhodobacter )Jg, DF'>a- H^E^X (Rhodopseudomonas ) Jg, PFXtf 
U A (Rhodospi r i 1 lum) Jg, X h V? h^-feX ( Streptomyces ) Jg, if^^t - 
X (Zymomonas ) Jgg£ Jgf 5 tf 5 ft £ ■ 

lyi'J t:7ifcgtSt4*tLTJl Escherichia coli XLl-Blue, 
Escherichia col i XL2-Blue, Escherichia coli DH1, Escherichia coli DH5a, 
Escherichia coli MC1000, Escherichia coli KY3276, Escherichia coli W1485, 
Escherichia coli JM109, Escherichia coli HB101, Escherichia coli No. 49, 
Escherichia coli W3110, Escherichia coli NY49, Escherichia coli MP347 , 
Escherichia coli NM522 #©x->;c U tT • 3 U KljgT Z> WeM Yf%> Z. hffl 

3 U ^/t^^U ^AMfclt^f^tbTk- Corynebacterium glutamicum 
ATCC13032, Corynebacteriuni glutamicum ATCC13869 Corynebacterium 
glutamicum , Corynebacterium ammoniagenes 'ATCC6872, Corynebacterium 
amnion iagenes ATCC21170 ^£CD Corynebacterium ammoniagenes , Corynebacterium 
acetoacidophilum ATCC1387Q ^pCD Corynebacterium acetoacidophi lum 

— — ■■ ■ ■ ■ ■ ■ ■ \ ■■ ■■ ■ ■ ■ — — — ^— ^ 

^l/hVt^U ^AJRfcJIITSIR^tttbT^ Brevibacterium immariophi lum , 
Brevibacterium saccharolyticum , Brevibacterium f 1 avum , Brevibacterium 
lactofermentum fcJB*T5|R&ttre&&frf£ £ 

T— Xn/t^- »te«t*5»£4&£bTfci, Arthrobacter citreus, 
Arthrobacter globiformis fcMt~Slft&Wg£a&lf 5 H fc^T^S. 

l/^A^^U ^AJgfcJgf &lt$:£#J<hLTteU Aureobacterium flavescens , 
Aureobacter iumsaperdae , Aureobacterium testaceum fcMT&ffl&^^^&frf £ 

ir^n^E^-XMiCMf-S^^^tbT^, Cellulomonas flavigena , 
Cellulomonas carta fcjgf £^£#t^£&frf £ £ 

^hVt^— Jg&Cjgt" §f^»i,LT}l Clavibacter michiganensis , 
Clavibacterrathayi IdBf SflE&Jftflgte&frf 5 £ «2:J&*T?#5. 
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. #;Vh/\*^U#A«KlST5lifc£&l£bTte:, Curtobacterium albidum , 
Curtobacter iumcitreum , Curtobacterium luteum \zMiT ^^.^.^^f^ b. 

5^n;^r'J *^AMfcJRTSlR^tttUT^ Microbacterium ammon i aph i 1 um 
ATCC15354 Microbacter ium ammon i aph ilum , Microbacterium 1 ac t i cum , 
Microbacterium imperiale ZL 

tf^D/t^^— MiClSf *tt^*fcL'Ttt, Pimerobacter simplex \ZM$~%>W 

X.> : run?7$r—M\Z.M~$'%>W.&M!}£ bTH Enterobacter agglomerans 
ATCC1228 Enterobacter agglomerans , Enterobacter aerogenes , Enterobacter 
amni genus , Enterobacter asburiae , Enterobacter cloacae , Enterobacter 
dissolvens , Enterobacter gergoviae , Enterobacter hormaechei' , Enterobacter 
intermedius , Enterobacter nimipressuralis , Enterobacter sakazakii , 
Enterobacter t ay 1 o r ae \Z Wtt & &$>\j%>Z\h ifiV # £ . 

Z7U7z/X.^mizmTZ>W^tVTU, Klebsiella planticola \zM~?2>®L£. 

iZ7^7MfcMT5lR£4ft£bT»», gratia ficaria , Serratia fonticola , 
Serratia liquefaciens , Serratia entomophi la , Serratia grimesii , Serratia 
proteamaculans, , Serratia odorifera , Serratia plymuthica , Serratia rubidaea , 
Serratia marcescens Zfl&to^&Vf £ 

x;i/tfnTM^MT^>^^%<i:bT^, M^tkf, Erwinia uredovora , Erwinia 
carotovora , Erwinia ananas , Erwinia herbicola , Erwinia punctata , Erwinia 
terreus , Erwinia cacticida , Erwinia chrysanthemi , Erwinia mallotivora , 
Erwinia persicinus , Erwinia psidi i , Erwinia quercina , Erwinia rhapontici , 
Erwinia rubrifaciens , Erwinia salicis \Z.M~t%> Wl*eM}%? &fc)/fZ>Z\t # £ , 

A^;kXMfcST5flR£$J<*:bTteU Bacillus subtilis , Bacillus megaterium . 
Bacillus amyloliquefaciens , Bacillus coagulans , Bacil lus 1 icheniformis . 
Bacillus pumilus KMTSlR&iW&felf 5 £ 

^>a- FttXMfcltSteit btfl Pseudomonas putida fcJRTSlft& 

& 5 £ £ Z> o 

T^Dn^^U^ASldMf S^%tbT«, Agrobacterium 
radiobacter , Agrobacterium rhizogenes , Agrobacterium rubi \zWt 

7 j-^j-JMlZjMT £L>TU, Anabaena cylindrica , Anabaena 

doliolum , Anabaena flosaquae fcJSf £%&#Mg£fcfrf £ Z\ fcftt-ggS. 
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^n^^ASCSt^tt^iLTIl M%.&> Chromatium buderk 
Chromatium t ep i dunu Chromatium vinosunu Chromatium warmingi k Chromatium 
fluviatile KJRf Z LtfT?&2>o 

P H^^- mz.m~? %>W&fa t.l,-Ctt., Rhodobacter capsulatus , 

Rhodobacter sphaeroides Cit^g^f ^^lf§ u ^, 

P HvrL— F^XSldBf S|R£J&£LTteU iiH Rhodopseudomonas 
blastica ^ Rhodopseudomonas mar ina^ Rhodopseudomonas palustris \ZM~$~%>$&^. 

P HXtfU»>AJRfcJRf SlR^tbTja, M*.«\ Rhodospirillum rubrunu 
Rhodospiri 1 lum salexigens > Rhodospirillum salinarum IzM't'^WL^^O^^^f 

X M/7°h-?^t^Mtat§Mi:LTH M^-«\ Streptomyces 
ambofaciens . Streptomyces aureofaciens , Streptomyces aureus % Streptomyces 
fungicidicus ^ Streptomyces griseochromogenes ^ Streptomyces griseus > 
Streptomyces 1 ividans > Streptomyces olivogriseus > Streptomyces rameus ^ 
Streptomyces tanashiensis ^ Streptomyces vinaceus \ZM~T ^W^M^^^i & Z 

'tf'Cttj-XmiZ.mt&W&fatVXUs fJitl Zymomonas mobilis fcJBTS 

±$m±^m<Dot>, aUWf'J^H, T-X 

JB^£7j& CProc. Natl. Acad. Sci., USA, 69, 2110 (1972)] , 7°nh7 7Xh 

(#MH8 63-248394) > II/^ h P7^1/— ~> 3 >?& [Nucleic Acids Res., 16, 
6127 (1988)] #&%>VfZ>Z.£.1PV&Z>o 

pitgT, #58 teffl v > e. n s # u ^ ^ f & n - h *r s d n a ^^^t # £ 

pBTrp2, pBTacK pBTac2 (Wfnfe^— U AfchSD > 

pHelixl (Dya'^y^VXf^^XtS) > pKK233-2 (7^>tA«77^ 
T->T • /Vfrt-^^fcSD , PSE280 (-f >tf hD5?x>ft«) , pGEMEX-1 (7"D^ 
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m±W) > pqe-8 (JrTtfy&m) , pet-3 (//^x.>^±m) , pkypio mmm 

58-110600) , pKYP200 [Agric. Biol. Chem. , 48, 669 (1984)3 , pLSAl [Agric. 
Biol. Chem., 53, 277 (1989)3 , pGELl CProc. Natl. Acad. ScL, USA, 82, 4.306 
(1985)3 , pBluescriptll SK(+K pBluescript II KS(-) (X h ^ z?—>%tm) * 
pTrS30 [X->xUtroU IM109/pTrS30(FERM BP-5407) DIJSHO , pTrS32 

[X'>x'Jt7 • nU JM109/pTrS32(FERM BP-5408) J: D , PPAC31 
(W098/12343), pUC19 [Gene, 33, 103 (1985)3 , PSTV28 (SM3t%f:®D , pUC118 

(^M3t%fc®0 , PPAI (#^BS 63-233798) > pCG116, pCGl 6-277082) , 

pcs299P(wo oo/63388) ^*«abwre>nSo 
^Dt-^-tim i&^iR^4&^T?«ii*r* t>©T?»nwi^*^-s 

iV^„ M*-fc£\ trp^P^E-^- (P^) , lac 7°P^- (PJ P^nt 

—37—, p^D^e- 3?-> P SE ^°n^-^-#cD, xi/xiJh7'3Ul:If5 

»^7T-y^iW§7 B n ; &-^-, SPOl^Dt-^-, SP027" 
U^E— ^— , p e n P 7'n t-^-f^S^ : i^Tt £fcP trp & 2 -DMM 
^tfc^n^- > tac yp^E— ^— , lacT7 ^Dt- ^— , let I 7°n€-^ 

^m^WP U ^/t^U >7AifcIt?)MT$§S^ P54-6 7° 
D^E— $r— [Appl. Microbiol. Biotechnol., 53, 674-679 (2000)] fc&tf£ft5o 

T 

/^)V7>m\zmTZ>fflL&%Q~e&&M&> xylA^a^E— — CAppl. Microbiol. 
Biotechnol., 35, 594-599 (1991)3 *>&W£>ftSo 

y^y-AM^gBm?&&^W>-^>#V (Shine-Dai garno) E^JfcW&U 
F>£©IWKk jt^&mHI (Mite! 6-18 itS) fttbWSHidWSbVi. 

I ®«fc 5 fei^^D N A t LTH M^tiX^xUkr • 3'J DH5 a/ pCS- 
CGndh (FERM BP-08633) <3D^#f S^^X^ H pCS-CGndh § H t^TtS. 

±|B77 & \Z «fc o T# & ft 3 #589! ©m^tl t l/T fck Mi fcf^JSM fciS $ ft S P 
U^A^U^A • LS-22/pCS-CGndth n'J^fU7A • 

ATCC14752/pCS-CGndlu 3 U^/t^U • tf)V?S.%& FERM BP- 
1069/pCS-CGndh Sfcff * H £/^T#£ 0 
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m&66L&.®j £ a» a $ nfc*as w \tm ^ e> ns # u ^ ^ h * 3 — t* *r & d n a 

ID N A §^M± t L Ttt, Escherichia coli and 

Salmonella typhi murium, 1996 ^ 2325 H> 2339 K, U # > • VI^XtV 

dux l >^ol - ^M^ >ffiA^4^sn57a L-n 
ijx l-d-t-», L--rvD-<>'>^oh o ;i/bf>m^&^^^n^)T5y^ 

n&T^/m, L-h'J7°h77X L-^DS'X L -7x^V77^>f©3 

MSStLTIi, ^0^cDm»^«^L'#^> ; fe©T^n^J;<, ^;i/D— X, 

x^h-x, x^d-x, 5 w*^>:/>;&n 

^"7A, U>^T> ; EX'7A#(DM« i bb<J««CDT> c EX'7A^ ^<D 

ffiotS*f^|j, )fe6m:^7 0 hx I^JX^rX, HSx^x, d-x*5V-x° 
y7A, giT^y^Av 4ttfltf-hU#A, lll-fe «V>^>, «fl, 
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n 5 mm~i a <t t) b < « 12 p#p^~4 b wt^ s s m^^i^sct 

pH & 3~9 IC^ITTSc pH©f«te, «£fcte«t<«, T;i/*U«> m*. 

iJnbT*>J;V>. M*-«\ lac ^P^-^-^^feii^DNA^^TDNA 

trp 7°D^-^-^V^ffitx.#:DNA^^TDNA^Abfe% 



(1) 3UWfU^ • LS-22 LB igfifi ClOg/L M# h h 

U^°h> (fV73fS) , 5g/L -f-XhX^FXh7^h (r^73tl) 

kmanns £<D77?£ [Microbiol., 140, 1817 (1994)3 fc*PbT, R|R£*r©3fe6#D 
NAMiilfc. 

' IH^Jt^ 3 Tg$n§ □ U ^/t^ f U ^ A • tf)V&5.%J± ATCC13032 <£> ndh ©i£ 
SIB^J fcfi V > T@B^iJ#^- l*J;tf2l!g$n§ i^SSS^J Sft§DNAI; b 7c „ 

MD N A (# 0 . 5 m mo 1 /L) § y° 9 -f V - 1 b , ±1 D N A (0 . U g) 
tbT, PfuDNA^U^^-if (X h ^ ^ v 5 — >#M) 2. 5 W£>£lP& 200Mmol/ 
L(DdNTP (dATP % dGTP, dCTP :feckrKdTTP) &-&tfSJStt 40jLtL 4>T PCR £f?&o 

o 

aon'JW'fUW • ^;V^#A<Dndh t*a^*TS 1.9kb CD»rJW*iHBbT 
^£Jl£&flll8b;fc&; ^DCDS^i^*© TE ClOmmol/L h U (pH8. 0) , 

lmmoi/L jL^uy-jy^ymmw&^T&MWti moy^y—jw^tiuy^jv 

a dvoi/ivoi) bfc. m&t&&&bftteisT&t>wt±m\z, 2mm 



1 
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tDNAJ§M5ML <h pGEM R -T Easy vector . &U*f}#M) 0. 06/zg £ pGEM R - 
T Easy vector system (D^tf—zs a b (y°U*m±M) ^fflV^T 16*CT 

16 KfMkjKS^ ndh S-g-tTDNAISfM-t pGEM R -T Easy vector SrjgfgbTio 

v'a >fe (Nucleic acid Res., 16, 6127-6145 (1988)] \Z^-dXW9M^W^o 

# £> nfe JgJHEiJWfc ^, 100m g/mL © X > tf U > & "&tr LB fife fcM? b , 

30t:T-«g^bfco M^^ilil-b^^WbfeaDX-ctD^^^D^oTy^ 
X^F^itBU 0Jil$^ffl ViT^-O^B^^f-r & £ £ \Z & D > pGEM R -T Easy 
vector ta'JWr'J^A • S# A© ndh ^tfDNAKrJt^WA^n 

FT$>&;i<h£5fB!bfco ^©77X5 F^rpT-CGndh £t%£b7co 
y^X^ b pT-CGndh l^g Kpnl £>££KSalI Ti*OI|frU #e»tl^DN 



n » J t>SiIffl ©f§i§^X ^7— & PCS299P (W0 00/63388) 0. 2 m g 
Kpnl &£^SalI 7?i2J®T^ ^^n^DNAKit^^^^T^n-Xy;^ 
^Kf&CttU r& 5.4kb 0DN Air jt^7>Itb fee 

_LfB7?#Snfc ndh ^tyfttl 2kb 0 D N A £ PCS299P ©WlfrJt (ffi 
5.4kb) £^-f y— ■ /a >3ry b (S?@5i%t®D £ffl^T, 16°CT 16 PtP H 1SJS$i± 
TM^b7£ 0 

^hn^lz-v'a^ [Nucleic acid Res., 1_6, 6127-6145 (1988)] &m^T 
%^ntzM9M^f^: 25Mg/mL ©#7^^->>£^mB ^Jgi&KlMj U 

30°CT— HKiSflbfco i^i§ft±^4*bfcn a - D , '»J;D77X 

5b£ft&ffiU m&W^&^T^cDMm&MtitVX, it7°7X5b/^\ PCS299P 
{dndh ^#trDNA8)fjt^Jf A^tlfC7 0 ^X5 b7?$>£ z\ tMbfc. 
75F^ pCS-CGndh <h^^ b fee 

7 77 5 b pCS-CGndh ^tt§Ivx Ub7 0 U DH5 a/pCS-CGndh FERM 
BP-08633 £bT> 6^2^19 BttttT, ^teff^A^^rlt'&W^ 

ffi m$$L<®s'mw£> $ ~ , B*SM^<^M1TI1#11 

iM^M^ 305-8566) \zmtt^*VX^%> 0 

(2) ^UWrU^A • ^;i/^5^ALS-22^43J;tK3U^;t^-7 : -U'7A • 
^;V^5*A LS-22 *£K: pCS-CGndh §iAtfc3U^A^T'J7A • tf)V?^$J& 
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LS-22/pCS-CGndh WS-ttl^tU MM W 1 ^ CO LB igi-fc 5mL \zmM b > 30°CT— WtWi 

tg^iM lmL £ lOOmL CO MGigi-ft ClOg/L X> 3g/L U 7K^I# U 

3g/L U>ft**X #U^i^ 2g/L MsT^X^A, 2g/L 0. 5g/L «V 

ff^isVA • 7 7jC^P%> lOmg/L flKRtt • 1 0 7f<fP#K lmg/L > • 7tK 

jftl^ 30mg/L tfrf-^X lmg/L ^T^>^^^ 20mg/L v'Xf'f 0. 5g 

/L #1f^/^ *5i:t;imL/L *&)V=Lv27, (990mg/L flfcBWft • 7 7kfP%> 880m 
g/L IM • 7 7Kfn^f, 393mg/L fifHftM ■ 5tK^P#J> 72mg/L SgtfbV>;tf> • 4 
7j<frl#K 88mg/L E93fc#^- MJ #A • 1 0 7.KfP#J& «fctf 37mg/L /^t'J^ 

^^XnlC^inU 30°CT 80 NfW, 220rpmTig<i:'5i^bfco i§^_t 
i* <D!f)V9 5 >^?j§S£ HPLC ttSil/fc. 

HPLC teu J§*±?f ^ 40°CT# 7 A AQ-312 (YMC &§g) fcftb (^IMB : 2. 94 
g/L 2?X>BW-hU#A, 1.42g/L mkj-bVy'&, 17mL/L n-:/nAV-;W3<£ 

3g/L U ;W5lfflft^-' h U PH 2. 4 ©jgfflD ', KJ»(18. 5g/L afc 

■^t, 11 g/L NaOH, 0.6g/L ^h^^I/T^t 2ml/L ^Jl/^yhX^/- 
;W3«fctf3mL/L Brige-35 S^fSigF?*) £i&&U 345nm, P^«S 45 

5rim ©M£##f fc^bTfro fee 

•€-®S&^ H U ^A'^^U • ^;l/^#A LS-22 ^ig^^fc 1. 5g/L CO 
W 5 >t$iiLTV^fc©{^L, nU^f'J'^A • tf)V&$%& LS-22 
/pCS-CGndh tfcte: 2. 3g/L 5 >t^fibT^fc 0 

»J2 

;i^5#A ATCC14752 tfcK: pCS-CGndh ^iAL, 
#A ATCC14752/pCS-CGndhtfe£#&. 

nUWfU^A • ifJl^^tlA ATCC14752 ^J;lK3U^/t77^U^A • 
tf)V&S.tl& ATCC14752/pCS-CGndh$c£, ^tl^tl GS igift (70g/L 7f;iO— X, 
lOg/L 3->7r^-^U*-, 10g/L I^X^rX, lOg/L ftX^X, 5g/L « 
T> c EXi T >A> 0.5g/L U>f£— Tkiif # U 1.5g/L U >^7K^— # U 

0.5g/L W^if^^A • 7 7M»> 10mg/L ?»#e • 1 OtK^K lOmg/L ]» 
V>#>- 77jCfn^> 0. 8mg/L fflfOftftl • 57KfP^ 8. 3g/L Mijt> 5#g/L fc?^>\ 
:i3j;t* lmg/L S >4W*fc*^r U PH 7. 2 ©ifrtfi] 5mL ©Aofcltlfti 
IU SCrCT 5 24HtP B 1ig<h51g*b7Co 

C<3D^SISt2.5mL&25inL0DGP^fi& Cll6g/L — X, 4g/L 77^1 X> 

50g/L i&fbT^X^A, lOmg/L X3^>M> 0. 7g/L U >|»X*** U ^ A, 
0.7g/L U >Wkm~% U ^ A> 0.5g/L m&^tf^VA- 7 7kfR#K 20mg/L ffiE 
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Wttik • 1 0 7jcftJ#K 20mg/L W$T?>p> • 7H^am> 0.8mg/L WMM ■ 5>*C5ft]ftK 
5g/L 0.5Mg/L tf^X lmg/L ^75 50g/L ^^l^ 

^A^fL> pH 7.2 (Dig*] ©AofcH^t^XnKlSsinU 30'CT 72 R$|HJ, 
2 2 0 r pm Tl 1 3 b ft = 

^-©^H, nU'Wr'J^ • W^^A ATCC 14752 tfc© £01/^5 >©^B 

ATCC14752/pCS-CGndh W<Dif)V? 5 >©#3i»3: 33. 3g/L T&o fco 
«M 3 

;]/^#A FERM BP-1069 W\Z pCS-CGndh &tAl, 3 U^/t^U #A • ^Vl^ 

* 

5#A FERM BP-1069/pCS-CGndh$c£f#/t o 

• if)V&^i3J± FERM BP-1069 ^ckrXnU^/t^^U 1 ^ 
A • if)V9S,pJ* FERM BP-1069/pCS-CGndh*^ ^n-^tU LS i&H6 [50g/L z/zl 
i7U—7s, 30g/L 3 — >X5V — yj^J-, 20g/L I^IX^X, 20g/L 
8g/L «7> ; EX^A, 2g/L U>tt=i***U^A, 0.5gASlY^>y^ 
A • 7 7j<?ntk 3g/L 20g/L^yb>, lOmg/L QtESNK * 1 OTKfPtk lOmg/L 

7 7.RMK 20mg/L X3^>^ lOmg/L A°> h^>IK*;^^A, 
0. lmg/L tf^>, lmg/L ?7$>lt^J:^ lOg/L K»*;k>^AS^tU, 
pH 7. 2 Oiffi 5mL ©Aofcltif Ctf 30°CT 24 R#|fflJS£ S^Lfco 

Z.<D%tm& 0. 5mL £ LP ClOOg/L (ftfr £ tt) > 45g/L mSt7>^:^ 

,^A^ 3g/L KSS, 0.5g/L U >»r^C#* U 0.5g/L fi»V^>">A • 7 

#5fo*k 0.3mg/L tf^>43J;tK30g/L pH7. 0 

5nL©AofctttW8PfcSSilIb, 30<CT 72 |KU 220rpmT?g£"5l&*Lfc. 
J&*±* CD U HPLC iCT^Sbfco 

HPLC##rfck i&^-Ltf^ 40°CT^^AODS-80TS(TOSOHthM)^ftb 
*g:2.94g/L ^I>KthU^ 1.42g/L gtf^ h U # A> 300mL/L 7iz:bXh 

u ;k 3g/L ^ ^ u h u ^ a sttt § ph 6. o ©j§»o , 

(18.5g/L tJn^M, llg/L jjcBMfctf- b U £ A, 0.6g/L ^h7WJl/rkh\ 
2ml/L ^;i/*y°hX^y-;i/*3j;^3mL/L Brige-35 £i^U id 

jgfeS 345nnk 455nm ®gffl£#*r fcft bTfro fee 

-e©!^ n'JWr'J^A • if)V9^$!J± FERM BP-1069 'tfe© U 
att24.8gA.T?*ofc©K^U aUWr'J^A • iW^#A FERM BP- 
1069/pCS-CGndh |£© U i^>©#^*« 28. 6g/L T£o fc„ 
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@B?ij#4f i - Ai:mp\<Dmm •. &j$d n a 

SE^iJ#-^2 -AXSB^J©ra : MDNA 
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4 

1 . X^;i/^— #jg£§S NADH^fc HD^ — if^n— Htl.DNA^AtT 

2 . X^;i/^— NADH ^t: F Uf1r— i££n — Ft§DNA^, 
A^f'JC'A ( Corynebacterium ) i, IyiUt:7 (Escherichia) M> F 
^E^-XJS ( Pseudomonas ) jg> 7V>/^^ ( Azotobacter ) ®, 1J-;WE^9 

( Salmonella ) m&kZf?? F/WVX ( Lactobacillus ) J|tMt§a»/!)^ 

XSB^J £WT £ DNA^Xh'J>yx>h &^TT7 W ^ U XT 3 D N AT 

3 . X^;i/^-#jg£M NADH F n^t- if FT§DNA^\ 3 U * 
/t^-x-U^A • ^;i/^^7^A ( Corynebacterium glutamicum ) > niJ^A^rU'? 
A • i^y^U.T ( Corynebacterium diphtheriae ) , I~>x'Jb7 • 3U 

( Escherichia col i ) > >^;x~ F^t^X • y)V^TUy *fe>X ( Pseudomonas 
f luorescens ) , 7'/hA^^- • tf^9>-7 2 V — ( Azotobacter vinelandii ) , 
irjl/^7'f^7^A'J^ ( Salmonella typhimurium ) te^U^t? F/WP 
X • ( Lactobacillus pi ant arum ) (cSt"§^#l^e>^^PJ; Di 

tfc£T^ if 2&©HBfg 1 JHfa*<D§^£ 0 

4 . X^;i/^-#m^M NADH Fn^ — ifgrn— F1"§DNA^\ @B^J# 
-£§3, 5, 7, 9, 11, 1 3&£££l 5 TS^nS^XIS^ £&£f£<£ Dilfcf 
n&iSIB^J £ £ D N A, £ fcteMitSSB^J -hlSITO&itXSB^J £ § D N 

i mzmcommfeo 

5. X^;i/^-#^MNADH^t: FD^t- if&3— Ft§DNA^\ X>-x 
U tT-3'J DH5 a /pCS-CGndh (FERM BP-08633) F pCS-CGndh <D 

#f £ x^;i/^?-#B£M NADH ftFn y i — if &n— FT^DNA^Tc tei^D 

NA©ilE|iJtffi»tIiB^^ft§DNA^X F U >>^a:> F^frTt 
A-f XU XL, ^X^;^-#jg£M NADH rt F D^t- if?S'l4^r#T§ 
#'J<7°f F^3-Ft§DNA^?>, if 3& © t£ H fg 1 :>Sf B*fc <D o 

6. X^;l/^-#^M NADH 5 s t Fn^t- if^\ IS^J#-*t4, 6, 8, 10, 

12,1 4£>£t/i 6^mzn&T^;wtm^zfe&m&vM&n%T^;Mffi 

22 



WO 2005/083077 



PCT/JP2005/003694 



NADH 5r t: F PW— if?£ttSWT£# U ^7°fra§it^ 

7 . X^;i^-#gg£li NADH 5 s fc F — if*** X->x U t7 • 3 U DH5 a 
/pCS-CGndh (FERM BP-08633) ©Mt57 7X5 F pCS-CGndh OttSX^M- 

NADH 5 s fc Fny^— ifS3— Ht§DNAfc3- F£*l£#U F> 

Bt&gb < »#iD$nfc75 y kib^j^ s& d > nadh ^ 

,8 . JL*)]/3r-4m& NADH 5 s fc. F D^t- if S3— Ht§DNA^At5 

xy x 'J t7 ( Escherichia ) j§> 3'JWf'J9AI 
(Cor ynebacterium ) , ^l^tf/t^U >7i* ( Brevibacterimn ) M> 7-XDA'^ 

^-*-V/^*;t^-5 s, U^A ( Aureobacterium ) JM, i^l/D^E 
^^fcVt^^— ( Clavibacter ) JS> ^l/b/^f'JD 



( Arthrobacter ) 
*7~X (Cel lulomonas) 



A (Curtobacterium) 



^D/^fU9A (Microbacterium) 



k: jit & m£ ®fr*> u z> m 



- ( Pimerobacter ) m&&W^)lX ( Bacillus ) 
9. X^;i/^-5^jg£M NADH rh HPW — if S3— 3DNASSAT3 

1 0. x^;i/^— NADH -7**1 HnW — ifS3— Ht^DNA^iAt 

1 1. X^;i/^— NADH f'hHD if S 3 — FIT -SDN A ^^At 

1 2 . X^;i/^f— NADH erfc F 3X7 — if S3- HfSDNA^iAt 
5DR£$&3&*. • iffr&^jJJ* ( Corynebacterium glut ami cum ) 

( Corynebacterium flavum ) > 3'JWf'J7 
A • 77 h7j-^>^A ( Corynebacterium lactofermentum ) &cfc£K3 U 
tU7A-X7^)(j^7 ( Corynebacterium efficasis ) fcM*T5lR£4&)&*S&5 
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13. X*;Mr— NADH rt HD ^r±— if £ 3-FT§DNA ^SAt 

14. 7^/» L - >f)V# S >m, L-TX/N°^^>m> 
L-7^^7^X L-U>>>> L-^^TX>, L-hk^X L-T,MrX 
>\ L-7'n'JX L-J/WJX L-/tU>; L-D-f^X L — fVD-fy 

L-7xriJl'77->^ct^l-h7^>^&^^<j;DI^n2.7$;^ 

if3i<©iSBfii i~i3 jn^m^ i ^fcwam©M3tfeo 
§t j;DiKn§7^ytT$2», m^omm^ i ~ 1 3 jg^Tna* 1 j^tBic© 

1 7. x*;i^— #jg£MNADH5*fc FD^t- if&3— FT5DNA£3JfAb 

1 8 . X^;]/^— NADH rt H — if £3— FT§DNA^\ 3 U 
WfU^AI, X^x'Jk7l, i^a- HttXE ■ 7^ h/^ ^r)V 

*©DNA, ^fe«MDNA(DMSia^J<h^ffi6^^*ia^J^#-r§DNAi:X h 
'J >y x > h )^t#TTA< 7'J 7tl> D N At^§, W^©^H 1 6 
1 7fB«S©te% 0 

1 9 . X^;i/3r— NADH H O^- if HT^DNA^, 3 U 
^A^U>7A • tf)l?^Zl&, n'J^rU7A • WJ7, X->rcU t 

m& e> & & » x d s tin § * * © d n a , ^&^dna o^ssh^j 1 1@« 

NATS5, ffitsfcOfgfflfg 1 6£fc«l 7 JgfBfc<£>|tfc£%o 

2 0 . X^;k^— NADH FP^^ — if HtSDNAdJ, @B^iJ 
#-^•3, 5, 7, 9, 11, 1 3*«kt^l 5T?*$nS*fiQ6iB^e»»:*SPJ:0a! 

tinsigSBB^j &^rr s dna, ^fe«^4i*iB^j fcffiffij&&asHB#i £^rr & d 

NA^7h'J>7x>h fe^#TT/\< y U XT l>DNAT^§, if © mm 

2 1. NADH — if^n— Ht§DNA^\ X-> 

x'jt7- HU DH5 a /pCS-CGndh (FERM BP-08633) OD^&Tf S:/7A^ F pCS- 
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CGndh £DtT§X^J^-#i^I NADH ft HD^'t- if S3— HtSDNAS 

XU NADH ft F n^t- -am 

2 2 . X^;l/^— #-M£M NADH f'kFO ^ — ^\ @B^J#^ 4 , 6 , 8, 1 

12, 1 4^«k^i 6*«$nsT5/»Ba^6»:5»«fc»3aarnsT5/ 

^IH^iJ SttS^U ^7°f F > * & U ^7°f F ©ft?) 75 y mSH^iJ fcSsV* 

^x^;]/=£-#jg£M nadh ft F nyt- if?£ft£^rr&^U ^-7°f 

ft ;£©^fflig 1 6 1 7 TO«c©«» 0 

2 3 . X^;i/^-#jg£M NADH ft F n^t" -if**, lyxUtiT- 3UDH5 
a /pCS-CGndh (FERM BP-08633) 0#tt§^7X5 F pCS-CGndh ©ftSX^M 
— NADH ft F D^t- if ^3— HtSDNAHJ; X) 3— U ^ 



NADH ft F — if^S^-T^U ^7°f FT&3 £ <h£#Ifc£T&W3fc© 
HBIg 1 6 Ss&te 1 7 3^fB«(D^:»o 

2 4. • tffr&^ij'j* ATCC14752/pCS-CGndlu SfctinU^ 

* 

/t^f U^A • !f)V&^t}J± FERM BP-1069/pCS-CGndho 

2 5 . Xv'x U t T • 3 U DH5 a/pCS-CGndh (FERM BP-08633) , 

2 6 . X~>x U tT • 3 U DH5 a/pCS-CGndh (FERM BP-08633) CD#Wt"§y^ 

X5H pCS-CGndho 
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SEQUENCE LISTING 

< 

<110> KYOWA HAKKO KOGYO CO., LTD 
<120> Method for producing amino acid 
<130> 1657 
<160> 16 

<170> Patentln Ver. 3. 1 

<210> 1 
<211> 30 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 1 

ctgcttgccc tgcaggtgca ccagcaaacg 

<210> 2 
<211> 30 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 2 

cgagctgcgc gacaaccagg aattcagcgg 

<210> 3 
<211> 1404 
<212> DNA 
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<213> Corynebacterium glutamicum ATCC13032 

<220> 
<221> CDS 
<222> 

<400> 3 

atg tea gtt aac cca acc cgc ccc gaa ggc ggc cgt cac cac gtc gtc 48 

Met Ser Val Asn Pro Thr Arg Pro Glu Gly Gly Arg His His Val Val 

1 5 10 15 

gtc ate ggt tct ggt ttt ggt ggc ctt ttt get gee aag aac ctg gee 96 

Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Ala Lys Asn Leu Ala 

20 25 30 

aag gca gac gtc gat gtc act ctg att gac cgc acc aac cac cac etc 144 

Lys Ala Asp Val Asp Val Thr Leu lie Asp Arg Thr Asn His His Leu 

35 40 45 . 

ttc cag cca ctg ctg tac caa gtg gca acc ggt ate etc tec tec ggt 192 

Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 

50 55 60 

gaa ate gca cct tec act cga cag ate ctg ggc tec cag gaa aac gtc 240 

Glu He Ala Pro Ser Thr Arg Gin He Leu Gly Ser Gin Glu Asn Val 

65 70 75 80 

aac gtc ate aag ggc gaa gtc acc gac ate aac gtc gag tec cag act 288 

Asn Val lie Lys Gly Glu Val Thr Asp He Asn Val Glu Ser Gin Thr 

85 90 .95 

gtg acc gee tec ctg ggc gag ttc acc cgc gtt ttt gag tac gat tec 336 

Val Thr Ala Ser Leu Gly Glu Phe Thr Arg Val Phe Glu Tyr Asp Ser 

100 105 110 

ttg gtc gtt ggt get ggc gca ggt cag tec tac ttc ggc aat gat cac 384 
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Leu Val Val Gly Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His , 
115 120 125 

ttc get gag ttc gca cct ggc atg aag tec ate gac gat gca ctg gag 432 
Phe Ala Glu Phe Ala Pro Gly Met Lys Ser lie Asp Asp Ala Leu Glu 
130 135 140 

att cgt gca cgc ate ate ggt get ttc gag cgc get gag ate tgc gag 480 
He Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu He Cys Glu 
145 150 155 160 

1 

gat cca get gag cgc gaa cgc ctg etc ace ttc gtc gtt gtt ggc get 528 
Asp Pro Ala Glu Arg Glu Arg Leu. Leu Thr Phe Val Val Val Gly Ala 

165 170 175 

ggc cca ace ggt gtt gag ctt get ggc cag ttg get gag atg get cac 576 
Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

cgc ace ctt get ggt gag tac aag aac ttc aac ace aac tec gca aag 624 
Arg Thr Leu Ala Gly Glu Tyr Lys Asn Phe Asn Thr Asn Ser Ala Lys 
195 200 205 

i 

ate ate ctg ctt gat ggt get cca cag gtt ctt cct cca ttc ggt aag 672 

He He Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 

cgc eta ggc cgc aac gca cag cgc ace ctg gaa aag atg ggt gtc aac 720 
Arg Leu Gly Arg Asn Ala Gin Arg Thr Leu Glu Lys Met Gly Val Asn 
225 230 235 240 

gtt cgc ctg aac get atg gtc ace aac gtt gac get ace teg gtc ace 768 
Val Arg Leu Asn Ala Met Val Thr Asn Val Asp Ala Thr Ser Val Thr 

245 250 255 

tac aag ace aag gac ggc gaa gag cac ace ate gaa tct ttc tgc aag 816 
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Tyr Lys Thr Lys Asp Gly Glu Glu His Thr He Glu Ser Phe Cys Lys . 

260 265 270 

att tgg tec get ggt gtt gcg'gca tec cca ctg ggc aag etc gtc gca 864 
He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val Ala 
275 280 285 

gag cag acc ggt gtt gag acc gac cgc gca ggc cgc gtc atg gtt aac 912 
Glu Gin Thr Gly Val Glu Thr Asp Arg Ala Gly Arg Val Met Val Asn 
290 295 300 

gat gac ctg tct gtt ggc gat cag aag aac gtc ttc gtt gtt ggc gac 960 
Asp Asp Leu Ser Val Gly Asp Gin Lys Asn Val Phe Val Val Gly Asp 
305 310 315 320 

atg atg aac tac aac aac etc cct ggt gtt get cag gta gca ate cag 1008 
Met Met Asn Tyr Asn Asn Leu Pro Gly Val Ala Gin Val Ala He Gin 

325 330 335 

agt ggt gag tac gtt get gag cag ate gaa get gag gtt gaa ggc cgc 1056 
Ser Gly Glu Tyr Val Ala Glu Gin He Glu Ala Glu Val Glu Gly Arg 

340 345 350 

tec aac acc gag cgc gaa get ttc gat tac ttc gac aag ggc tec atg 1104 
Ser Asn Thr Glu Arg Glu Ala Phe Asp Tyr Phe Asp Lys Gly Ser Met 
355 360 365 

get acc att tec cgc ttc tec gca gtg gtg aag atg ggc aag gtt gag 1152 
Ala Thr He Ser Arg Phe Ser Ala Val Val Lys Met Gly Lys Val Glu 
370 . 375 380 

gtc acc ggc ttc ate ggt tgg gtt ctg tgg ttg get gtt cac ate atg 1200 
Val Thr Gly Phe He Gly Trp Val Leu Trp Leu Ala Val His He Met 
385 390 395 400 



ttc ctg gtt ggc ttc cgc aac cgt ttc gtc tec gca ate age tgg ggc 1248 
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Phe Leu Val Gly Phe Arg Asn Arg Phe Val Ser Ala He Ser Trp Gly 

405 410 415 

ctg aac gca ctg tec cgc aag cgt tgg aac ctg gca acc ace cgc cag 1296 
Leu Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg Gin 

420 425 430 

cag etc cac tea cgc acc acg ctg tec aag ttc get cac gag ctt gag 1344 
Gin Leu His Ser Arg Thr Thr Leu Ser Lys Phe Ala His Glu Leu Glu 
435 440 445 

gaa gca tct tct gat ctt cca ate gag ctg cgc gac aac cag cgt ttc 1392 
Glu Ala Ser Ser Asp Leu Pro He Glu Leu Arg Asp Asn Gin Arg Phe 
450 455 460 

age gga aag taa ' 1404 

Ser Gly Lys 

465 

<210> 4 
<211> 467 
<212> PRT 

<213> Corynebacterium glutamicum ATCC13032 
<400> 4 

Met Ser Val Asn Pro Thr Arg Pro Glu Gly Gly Arg His His Val Val 
1 5 10 15 

i 

Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Ala Lys Asn Leu Ala 

20 25 30 

Lys Ala Asp Val Asp Val Thr Leu He Asp Arg Thr Asn His His Leu 

35 40 45 

Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 
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Glu He Ala Pro 
65 

Asn Val He Lys 



Val Thr Ala Ser 

100 

Leu Val Val Gly 
115 

Phe Ala Glu Phe 
130 

He Arg Ala Arg 
145 

Asp Pro Ala Glu 



Gly Pro Thr Gly 

180 

Arg Thr Leu Ala 
195 

He He Leu Leu 
210 

Arg Leu Gly Arg 
225 

Val Arg Leu Asn 



Ser Thr Arg Gin 
70 

Gly Glu Val Thr 

85 

Leu Gly Glu Phe 



Ala Gly Ala Gly 

120 

Ala Pro Gly Met 
135 

He He Gly Ala 
150 

Arg Glu Arg Leu 
165 

Val Glu Leu Ala 



Gly Glu Tyr Lys 

200 

Asp Gly Ala Pro 
215 

Asn Ala Gin Arg 
230 

Ala Met Val Thr 



He Leu Gly Ser 

75 

Asp He Asn Val 
90 

Thr Arg Val Phe 
105 

Gin Ser Tyr Phe 



Lys Ser He Asp 

140 

Phe Glu Arg Ala 
155 

Leu Thr Phe Val 
170 

Gly Gin Leu Ala 
185 

Asn Phe Asn Thr 



Gin Val Leu Pro 

220 

Thr Leu Glu Lys 
235 

Asn Val Asp Ala 
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Gin Glu Asn Val 

80 

Glu Ser Gin Thr 

95 

Glu Tyr Asp Ser 
110 

Gly Asn Asp His 
125 

Asp Ala. Leu Glu 



Glu He Cys Glu 

160 

Val Val Gly Ala 
175 

Glu Met Ala His 
190 

Asn Ser Ala Lys 
205 

Pro Phe Gly Lys 



Met Gly Val Asn 

240 

Thr Ser Val Thr 
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245 250 255 

Tyr Lys Thr Lys Asp Gly Glu Glu His Thr He Glu Ser Phe Cys Lys 

260 265 ' 270 

He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val Ala 
275 280 285 

Glu Gin Thr Gly Val Glu Thr Asp Arg Ala Gly Arg Val Met Val Asn 
290 295 300 

Asp Asp Leu Ser Val Gly Asp Gin Lys Asn Val Phe Val Val Gly Asp 
305 310 315 •• 320 

> 

Met Met Asn Tyr Asn Asn Leu Pro Gly Val Ala Gin Val Ala He Gin 

325 330 335 

Ser Gly Glu Tyr Val Ala Glu Gin He Glu Ala Glu Val Glu Gly Arg 

340 345 350 

Ser Asn Thr Glu Arg Glu Ala Phe Asp Tyr Phe Asp Lys Gly Ser Met 
355 360 365 

Ala Thr He Ser Arg Phe Ser Ala Val Val Lys Met Gly Lys Val Glu 
370 375 380 

Val Thr Gly Phe He Gly Trp Val Leu Trp Leu Ala Val His He Met 
385 390 395 400 

Phe Leu Val Gly Phe Arg Asn Arg Phe Val Ser Ala He Ser Trp Gly 

405 410 415 

Leu Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg Gin 

420 425 430 



Gin Leu His Ser Arg Thr Thr Leu Ser Lys Phe Ala His Glu Leu Glu 
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435 440 445 

Glu Ala Ser Ser Asp Leu Pro He Glu Leu Arg Asp Asn Gin Arg Phe 
450 455 460 

Ser Gly Lys 
465 



<210> 5 

<211> 1362 
<212> DNA 

<213> Corynebacterium diphtheriae 

<220> 
<221> CDS 
<222> 



<400> 5 

atg act aac acc cca ttt cgc cca gaa ggt gga cgc cac cac gtt gta 48 
Met Thr Asn Thr Pro Phe Arg Pro Glu Gly Gly Arg His His Val Val 
1 5 10 15 

> 

gtt att ggc tec ggc ttc ggt gga eta ttc gca gtt caa aac etc aaa 96 
Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Val Gin Asn Leu Lys 

20 25 30 

gat gca gat gtc gat ate acc etc ate gac egg aca aac cac cac ctt 144 
Asp Ala Asp Val Asp He Thr Leu He Asp Arg Thr Asn His His Leu 

35 40 45 

ttc cag ccg ttg ctt tac caa gta gca acc ggt ate ttg teg tct ggt 192 
Phe Gin Pro. Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 

gaa ate gca cca caa acg cgt caa gtt ctt gca cag caa aat aat gtg 240 
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Glu He Ala Pro Gin Thr Arg Gin Val Leu Ala Gin Gin Asn Asn Val 
65 70 75 80 

cac gtt ctt aag get gaa gtc acc gac att gac acc gaa teg aag acg 288 
His Val Leu Lys Ala Glu Val Thr Asp He Asp Thr Glu Ser Lys Thr 

85 90 95 

gtc gtc gca gac ttg gat gat tat tct aaa aca att gaa tac gat tec 336 
Val Val Ala Asp Leu Asp Asp Tyr Ser Lys Thr He Glu Tyr Asp Ser 

100 105 110 

ctg ate gtc gee get ggt gca ggt cag tct tac ttc gga aat gat cac 384 
Leu He Val Ala Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His 
115 120 • 125 

ttc gcg gaa ttc gcg ccg ggt atg aaa aca ate gat gat gca etc gaa 432 
Phe Ala Glu Phe Ala Pro Gly Met Lys Thr He Asp Asp Ala Leu Glu 
130 135 140 

I 

ctg cgt gcg cgc ate ate ggc get ttc gaa cgc gca gaa atg tgc gaa 480 
Leu Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu Met. Cys Glu 
145 150 155 160 

gat ccc aaa gaa cgt gaa cgc etc ttg act ttt gtt ate gtt ggc gca 528 
Asp Pro Lys Glu Arg Glu Arg Leu Leu Thr Phe Val He Val Gly Ala 

165 170 • 175 



gga cca aca ggc gta gaa ctt gca ggt cag ctg gee gaa atg gca cac 576 

Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

cgc acg ttg tct gga gag tac acg cag ttc acg cct tec aac gcg aag 624 

Arg Thr Leu Ser Gly Glu Tyr Thr Gin Phe Thr Pro Ser Asn Ala Lys 

195 200 205 
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ate ate ctg ctt gac ggc get cct cag gtg ctt cca ccg ttc ggc aag 672 
He lie Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 .220 

cgt ttg ggt cgt act gca cag cgt gaa tta gaa aag att ggt gta acg 720 
Arg Leu Gly Arg Thr Ala Gin Arg Glu Leu Glu Lys He Gly Val Thr 
225 230 235 240 

gtc aag ctg aac get ate gtt acc ggc gta gac gaa aac tea gtg aca 768 
Val Lys Leu Asn Ala He Val Thr Gly Val Asp Glu Asn Ser Val Thr 

245 250 255 

tat aag tec acc gtt gat gat tct ttg cac acg ate gat tec ttc tgc 816 
Tyr Lys Ser Thr Val Asp Asp Ser Leu His Thr He Asp Ser Phe Cys 

260 265 270 

aag ate tgg teg gca ggc gta gee get tec cca eta ggc aaa eta gtt 864 
Lys He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val 
275 280 285 

gca gag cag ctt ggt gtc gag gtt gat cgt gca gga cgc gtc cca gtc 912 
Ala Glu Gin Leu Gly Val Glu Val Asp Arg Ala Gly Arg Val Pro Val 
290 295 300 

aac gaa gat ctt tct gtt ggc gac gat aag aac gtc ttt gtt att ggc 960 
Asn Glu Asp Leu Ser Val Gly Asp Asp Lys Asn Val Phe Val He Gly 
305 310 315 320 

* 

gat atg atg teg etc aac agg ctt ccg gga gtc gca cag gta gca ate 1008 
Asp Met Met Ser Leu Asn Arg Leu Pro Gly Val Ala Gin Val Ala He 

325 330 335 

t 

caa ggc ggt gaa tac gtt get gag cag att get get ggg gtc gag gga 1056 
Gin Gly Gly Glu Tyr Val Ala Glu Gin He Ala Ala Gly Val Glu Gly 

. 340 345 350 
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cgt tec teg tct gaa cgc cca gee ttt gaa tac ,tac gac aag ggt teg 1104 
Arg Ser Ser Ser Glu Arg Pro Ala Phe Glu Tyr Tyr Asp Lys Gly Ser 
355 360 365 

atg get acg gtg teg cgc ttt aac gec gtt gtg aag ctt gga aaa gtt 1152 
Met Ala Thr Val Ser Arg Phe Asn Ala Val Val Lys Leu Gly Lys Val 
370 375 380 

gaa gtt acg gga ttt att ggc tgg gtc atg tgg ctt etc gtc cac ttg 1200 
Glu Val Thr Gly Phe He Gly Trp Val Met Trp Leu Leu Val His Leu 
385 390 395 400 

atg ttc ttg gtc ggc ttc cgc aac cga gca act gcg get ttc tct tgg 1248 
Met Phe Leu Val Gly Phe Arg Asn Arg Ala Thr Ala Ala Phe Ser Trp 

405 410 415 

ggc ate aat gcg ctt tea cgt aag cgt tgg aac etc gee acc act cgt 1296 
Gly He Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg 

420 425 430 

■ i ' 

cag cag ctt cac ggc cgt act ggt ttg caa aaa ctt act gcg etc gtc 1344 
Gin Gin Leu His Gly Arg Thr Gly Leu Gin Lys Leu Thr Ala Leu Val 
435 440 445 



gat acc gec gaa aag aag 1362 
Asp Thr Ala Glu Lys Lys 
450 

<210> 6 
<2H> 454 
<212> PRT 

<213> Corynebacterium diphtheriae 
<400> 6 

Met Thr Asn Thr Pro Phe Arg Pro Glu Gly Gly Arg His His Val Val 
1 5 10 15 
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Val He Gly Ser 

20 

Asp Ala Asp Val 

35 

Phe Gin Pro Leu 
50 

Glu He Ala Pro 
65 

His Val Leu Lys 



Val Val Ala Asp 

100 

Leu He Val Ala 
115 

Phe Ala Glu Phe 
130 

Leu Arg Ala Arg 
145 

Asp Pro Lys Glu 



Gly Pro Thr Gly 

180 

Arg Thr Leu Ser 
195 



Gly Phe Gly Gly 



Asp He Thr Leu 

40 

Leu Tyr Gin Val 

55 

Gin Thr Arg Gin 
70 

Ala Glu Val Thr 
85 

Leu Asp Asp Tyr 



Ala Gly Ala Gly 

120 

Ala Pro Gly Met 
135 

He He Gly Ala 
150 

Arg Glu Arg Leu 
165 

Val Glu Leu Ala 



Gly Glu Tyr Thr 

200 



Leu Phe Ala Val 
25 

He Asp Arg Thr 



Ala Thr Gly He 

60 

Val Leu Ala Gin 

75 

Asp He Asp Thr 
90 

Ser Lys Thr He 
.105 

Gin Ser Tyr Phe 



Lys Thr He Asp 

140 

Phe Glu Arg Ala 
155 

Leu Thr Phe Val 
170 

Gly Gin Leu Ala 
185 

Gin Phe Thr Pro 



Gin Asn Leu Lys 
30 

Asn His His Leu 
45 

T 

Leu Ser Ser Gly 



Gin Asn Asn Val 

80 

Glu Ser Lys Thr 

95 

Glu Tyr Asp Ser 
110 

Gly Asn Asp His 
125 

Asp Ala Leu Glu 



Glu Met Cys Glu 

160 

lie Val Gly Ala 
175 

Glu Met Ala His 
190 

Ser Asn Ala Lys 
205 
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He lie Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 

Arg Leu Gly Arg Thr Ala Gin Arg Glu Leu Glu Lys He Gly Val Thr 
225 230 235 240 

Val Lys Leu Asn Ala He Val Thr Gly Val Asp Glu Asn Ser Val Thr 

245 250 255 

Tyr Lys Ser Thr Val Asp Asp Ser Leu His Thr He Asp Ser Phe Cys 

260 265 270 

Lys He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val 
275 280 285 

Ala Glu Gin Leu Gly Val Glu Val Asp Arg Ala Gly Arg Val Pro Val 
290 295 300 

Asn Glu Asp Leu Ser Val Gly Asp Asp Lys Asn Val Phe Val He Gly 
305 310 315 320 

Asp Met Met Ser Leu Asn Arg Leu Pro Gly Val Ala Gin Val Ala He 

325 330 335 

Gin Gly Gly Glu Tyr Val Ala Glu Gin He Ala Ala Gly Val Glu Gly 

340 345 350 

Arg Ser Ser Ser Glu Arg Pro Ala Phe Glu Tyr Tyr Asp Lys Gly Ser 
355 360 365 

Met Ala Thr Val Ser Arg Phe Asn Ala Val Val Lys Leu Gly Lys Val 
370 375 380 

* 

Glu Val Thr Gly Phe He Gly Trp Val Met Trp Leu Leu Val His Leu 
385 390 395 400 
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Met Phe Leu Val Gly Phe Arg Asn Arg Ala Thr Ala Ala Phe Ser Trp 

405 410 415 

Gly He Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg 

420 ' 425 430 

Gin Gin Leu His Gly Arg Thr Gly Leu Gin Lys Leu Thr Ala Leu Val 
435 .440 445 

Asp Thr Ala Glu Lys Lys 
450 

<210> 7 

<211> 1302 
<212> DNA 

<213> Escherichia coli 

t 

<220> 
<221> CDS 
<222> 

<400> 7 

ttg act acg cca ttg aaa aag att gtg att gtc ggc ggc ggt get ggt 48 

Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
1 5 10 15 

ggg ctg gaa atg gca aca cag ctg ggg cat aag ctg gga cgc aag aaa 96 
Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

aaa gec aaa att acg ctg gtc gat cgt aac cac age cac ctg tgg aaa 144 
Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 
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ccg ctg ctg cac gaa gtg gcg act ggc teg ctt gat. gaa ggc gtc gat 192 
Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

gcg ttg age tat ctg gec cat gcg cgc aat cat ggt ttc cag ttc cag 240 
Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 - 

ctg ggt tec gtc att gat att gat cgt gaa gcg aaa aca ate act att 288 
Leu Gly Ser Val He Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

gca gaa ctg cgc gac gag aaa ggt gaa ctg ctg gtt ccg gaa cgt aaa 336 
Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

ate gee tat gac ace ctg gta atg gcg ctg ggt age ace tct aac gat 384 
He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 , 125 



ttc aat acg cca ggt gtc aaa gag aac tgc att ttc etc gat aac ccg 
Phe Asn Thr Pro Gly Val Lys Glu Asn Cys He Phe Leu Asp Asn Pro 
130 135 140 



432 



cac cag gcg cgt cgc ttc cac cag gag atg ctg aat ttg ttc ctg aaa 
His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 



480 



tac tec gee aac ctg ggc gcg aat ggc aaa gtg aac att gcg att gtc 
Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 



528 



ggc ggc ggc gcg acg ggt gta gaa etc tec get gaa ttg cac aac gcg 
Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

180 185 190 



576 
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gtc aag caa ctg cac age tac ggt tac aaa ggc ctg acc aac gaa gec 624 
Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Glu Ala 
195 200 205 

ctg aac gta acg ctg gta gaa gcg gga gaa cgt att ttg cct gcg tta 672 
Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

f 

v 

ccg cca cgt ate tct get gcg gee cac aac gag eta acg aaa ctt ggc 720 
Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

gtt cgc gtg ctg acg caa acc atg gtc acc agt get gat gaa ggc ggc 768 
Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly - 

245 250 255 

ctg cac act aaa gat ggc gaa tat att gag get gat ctg atg gta tgg 816 
Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp Leu Met Val Trp 

260 265 270 

gca gee ggg ate aaa gcg cca gac ttc ctg aaa gat ate ggt ggt ctt 864 
Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp He Gly Gly Leu 
275 , 280 285 

gaa act aac cgt ate aac cag ctg gtg gtg gaa ccg acg ctg caa acc 912 
Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

acc cgc gat cca gac att tac get att ggc gac tgc gcg tea tgc ccg 960 
Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Pro 
305 310 315 320 

cgt ccg gaa ggg ggc ttt gtt ccg ccg cgt get cag get gca cac cag 1008 
Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 
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atg gcg act tgc gca atg aac aac att ctg gcg cag atg aac ggt aag 1056 
Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

s 

ccg ctg aaa aat tat cag tat aaa gat cat ggt teg ctg gta teg ctg 1104 

Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

teg aac ttc tec ace gtc ggt age ctg atg ggt aac ctg acg cgc ggc 1152 
Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 380 

tea atg atg att gaa gga cga att. gcg cgc ttt gta tat ate teg eta 1200 
Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

tac cga atg cat cag att gcg ctg cat ggt tac ttt aaa. acc gga tta 1248 
Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405. 410 415 

atg atg ctg gtg ggg agt att aac cgc gtt ate cgt ccg cgt ttg aag 1296 
Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

ttg cat 1302 
Leu His 

<210> 8 

<211> 434 

<212> PRT 

<213> Escherichia coli 

<400> 8 

Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
1 5 10 15 
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Gly Leu Glu Met 

20 

Lys Ala Lys He 

35 

Pro Leu Leu His 
50 

Ala Leu Ser Tyr 
65 

Leu Gly Ser Val 



Ala Glu Leu Arg 

100 

He Ala Tyr Asp 
115 

Phe Asn Thr Pro 
130 

His Gin Ala Arg 
145 

Tyr Ser Ala Asn 



Gly Gly Gly Ala 

180 

Val Lys Gin Leu 
195 



Ala Thr Gin Leu 



Thr Leu Val Asp 

40 

Glu Val Ala Thr 

55 

Leu Ala His Ala 
70 

He Asp He Asp 
85 

Asp Glu Lys Gly 



Thr Leu Val Met 

120 

Gly Val Lys Glu 
135 

Arg Phe His Gin 
150 

Leu Gly Ala Asn 
165 

Thr Gly Val Glu 



His Ser Tyr Gly 

200 



Gly His Lys Leu 
25 

Arg Asn His Ser 



Gly Ser Leu Asp 

60 

Arg Asn His Gly 

75 

Arg Glu Ala Lys 
90 

Glu Leu Leu Val 
105 

i 

Ala Leu Gly Ser 



Asn Cys He Phe 

140 

Glu Met Leu Asn 
155 

Gly Lys Val Asn 
170 

Leu Ser Ala Glu 
185 

Tyr Lys Gly Leu 



Gly Arg Lys Lys 
30 

His Leu Trp Lys 
45 

Glu Gly Val Asp 



Phe Gin Phe Gin 

80 

Thr He Thr He 

95 

Pro Glu Arg Lys 
110 

Thr Ser Asn Asp 
125 

Leu Asp Asn Pro 



Leu Phe Leu Lys 

160 

He Ala He Val 
175 

Leu His Asn Ala 
190 

Thr Asn Glu Ala 
205 
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Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp Leu Met Val Trp 

260 265 270 

Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp He Gly Gly Leu 
275 280 285 

i 

I 

Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

t 

Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Pro 
305 310 315 320 

Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 

Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 ■ 350 

Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 . 380 

Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 
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Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 

Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

Leu His 

<210> 9 

<2H> 1296 
<212> DNA 

<213> Pseudomonas fluorescens 

■ 

<220> 
<221> CDS 
<222> 

<400> 9 

atg act cat cgt att gtc ate gtt ggc ggc ggc gec ggc ggt ctg gag 48 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Leu Glu 
1 5 10 15 

ttg get acc cgt ctg ggt aag act ctg ggc aag cgt ggc acg gec agt 96 
Leu Ala Thr Arg Leu Gly Lys Thr Leu Gly Lys Arg Gly Thr Ala Ser 

20 25 30 

gtg atg ctg gtc gac gcg aac ctg acc cac ate tgg aaa ccg eta ctg 144 
Val Met Leu Val Asp Ala Asn Leu Thr His He Trp Lys Pro Leu Leu 

35 40 45 

cac gaa gtg gec gec ggc tec ttg aac tec tec gaa gac. gaa etc aac 192 
His Glu Val Ala Ala Gly Ser Leu Asn Ser Ser Glu Asp Glu Leu Asn 
50 55 60 

tat gtc gee cag gca aaa tgg aac cac ttc gag ttc cag etc ggg cgc 240 
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Tyr Val Ala Gin Ala Lys Trp Asn His Phe Glu Phe Gin Leu Gly Arg 
65 70 75 80 

atg age ggc ctg gat cgc gag cgc aag aga ate caa ctg gec gec acc 288 
Met Ser Gly Leu Asp Arg Glu Arg Lys Arg He Gin Leu Ala Ala Thr 

85 90 95 

tat gac gag acc ggc gtc gag ctg ttg ccg gec egg gaa ctg ggc tac 336 
Tyr Asp Glu Thr Gly Val Glu Leu Leu Pro Ala Arg Glu Leu Gly Tyr 

100 105 110 

gac acc ctg gtg att gec gtc ggc age acc acc aat gac ttc ggc acc 384 
Asp Thr Leu Val He Ala Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

gaa ggc gcg gcg cag cac tgc ctg ttc etc gac acc cgc aaa cag gec 432 
Glu Gly Ala Ala Gin His Cys Leu Phe Leu Asp Thr Arg Lys Gin Ala 
130 135 140 

gag cgc ttc cat cag caa ttg ctg cac cac tat ctg cgc gee cac gec 480 
Glu Arg Phe His Gin Gin Leu Leu His His Tyr Leu Arg Ala His Ala 
145 150 155 160 

ggg cag acc gat ate gtc gag cgc ate age gtc gec att gtc ggc gec 528 
Gly Gin Thr Asp He Val Glu Arg He Ser Val Ala He Val Gly Ala 

165 170 175 

ggt gcg acc ggg gtc gaa ctg gee gec gag ctg cat aat gec gec cac 576 
Gly Ala Thr Gly Val Glu Leu Ala Ala Glu Leu His Asn Ala Ala His 

180 185 190 

gaa ctg cac gec tac ggc ctg gac egg ate aaa ccg gag aac atg cac 624 
Glu Leu His Ala Tyr Gly Leu Asp Arg He Lys Pro Glu Asn Met His 
195 200 205 

ate acc ctg ate gag gec ggg cca cgc gtc ttg ccg gec ctg ccg gag 672 
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He Thr Leu He Glu Ala Gly Pro Arg Val Leu Pro Ala Leu Pro Glu 
210 215 220 



cgt ate ggc ggg ccg gtg cac aag acc ctg gaa aaa etc ggg gtc aac 
Arg He Gly Gly Pro Val His Lys Thr Leu Glu Lys Leu Gly Val Asn 
225 230 235 240 



720 



gtc atg acc aac gec gec gtc age cag gtg acc gec gac age ctg att 
Val Met Thr Asn Ala Ala Val Ser Gin Val Thr Ala Asp Ser Leu He 

245 250 255 



768 



acc gcg gac ggc aaa gtg ate gac gcg.agc ctg aaa gtc tgg gec gec 
Thr Ala Asp Gly Lys Val He Asp Ala Ser Leu Lys Val Trp Ala Ala 

260 265 270 



816 



ggg att cgc gec ccg gac ttc etc aag gac ate gac ggg ctg gag acc 
Gly He Arg Ala Pro Asp Phe Leu Lys Asp He Asp Gly Leu Glu Thr 
275 280 285 



864 



aac egg ate aac cag ttg cac gtg ctg ccc act ttg cag acc acc cgc 
Asn Arg He Asn Gin Leu His Val Leu Pro Thr Leu Gin Thr Thr Arg 
290 295 300 



912 



gac gag aac ate ttc gec ttc ggc gac tgc gec gec tgc ccg caa ccc 
Asp Glu Asn He Phe Ala Phe Gly Asp Cys Ala Ala Cys Pro Gin Pro 
305 310' 315 • 320 



960 



ggc age gag cgc aac gtc cca cct cgc gee cag gec gca cac cag caa 
Gly Ser Glu Arg Asn Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin 

325 330 335 



1008 



gec. tea ctg ctg gec aaa tec ttg aag ctg egg ate gag ggc aag gec 
Ala Ser Leu Leu Ala Lys Ser Leu Lys Leu Arg He Glu Gly Lys Ala 

340 345 350 



1056 



ctg ccg gaa tac aaa tac acc gac tac ggc teg ctg ate teg ctg teg 1104 
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Leu Pro Glu Tyr Lys Tyr Thr Asp Tyr Gly Ser Leu He Ser Leu Ser 
355 360 365 

r 

egg ttc teg gca gtg ggc aac ctg atg ggt aac ctg ace ggc age gtg 1152 
Arg Phe Ser Ala Val Gly Asn Leu Met Gly Asn Leu Thr Gly Ser Val 
370 375 380 

i 

atg etc gaa ggc tgg ctg gcg egg atg ttc tat gtg teg ctg tac cgc 1200 
Met Leu Glu Gly Trp Leu Ala Arg Met Phe Tyr Val Ser Leu Tyr Arg 
385 390 395 - 400 

atg cac cag atg gcg ctg tac ggc atg ttc cgc acg gee atg ttg atg 1248 
Met His Gin Met Ala Leu Tyr Gly Met Phe Arg Thr Ala Met Leu Met 

405 410 .415 

i 

ctg ggt age aag ate ggg cgt ggg acc gag cct egg ctg aag ctg cac 1296 
Leu Gly Ser Lys He Gly Arg Gly Thr Glu Pro Arg Leu Lys Leu His 

420 425 430 

■ 

<210> 10 
<211> 432 
<212> PRT 

<213> Pseudomonas fluorescens 
<400> 10 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Leu Glu 
15 10 15 

Leu Ala Thr Arg Leu Gly Lys Thr Leu Gly Lys Arg Gly Thr Ala Ser 

20 25 30 

Val Met Leu Val Asp Ala Asn Leu Thr His He Trp Lys Pro Leu Leu 

35 40 45 

His Glu Val Ala Ala Gly Ser Leu Asn Ser Ser Glu Asp Glu Leu Asn 
50 55 60 
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Tyr Val Ala Gin Ala Lys Trp Asn His Phe Glu Phe Gin Leu Gly Arg 
65 70 75 80 

Met Ser Gly Leu Asp Arg Glu Arg Lys Arg He Gin Leu Ala Ala Thr 

85 90 95 

Tyr Asp Glu Thr Gly Val Glu Leu Leu Pro Ala Arg Glu Leu Gly Tyr 

100 105 110 

Asp Thr Leu Val He Ala Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

Glu Gly Ala Ala Gin His Cys Leu Phe Leu Asp Thr Arg Lys Gin Ala 
130 135 140 

Glu Arg Phe His Gin Gin Leu Leu His His Tyr Leu Arg Ala His Ala 
145 150 155 160 

Gly Gin Thr Asp He Val Glu Arg He Ser Val Ala He Val Gly Ala 

165 170 175 

Gly Ala Thr Gly Val Glu Leu Ala Ala Glu Leu His Asn Ala Ala His 

180 185 190 

Glu Leu His Ala Tyr Gly Leu Asp Arg He Lys Pro Glu Asn Met His 
195 ■ 200 205 

He Thr Leu He Glu Ala Gly Pro Arg Val Leu Pro Ala Leu Pro Glu 
210 215 220 

Arg He Gly Gly Pro Val His Lys Thr Leu Glu Lys Leu Gly Val Asn 
225 230 235 240 

Val Met Thr Asn Ala Ala Val Ser Gin Val Thr Ala Asp Ser Leu He 

245 " 250 ■ 255 
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* 

Thr Ala Asp Gly Lys Val He Asp Ala Ser Leu Lys Val Trp Ala Ala 

260 265 270 

Gly He Arg Ala Pro Asp Phe Leu Lys Asp He Asp Gly Leu Glu Thr 
275 280 285 

Asn Arg lie Asn Gin Leu His Val Leu Pro Thr Leu Gin Thr Thr Arg 
290 295 300 



Asp Glu Asn He Phe Ala Phe Gly Asp Cys Ala Ala Cys Pro Gin Pro 
305 310 ' 315 320 

Gly Ser Glu Arg Asn Val Pro Pro Arg Ala Gin Ala. Ala His Gin Gin 

325 . 330 335 

Ala Ser Leu Leu Ala Lys Ser Leu Lys Leu Arg He Glu Gly Lys Ala 

340 345 350 

Leu Pro Glu Tyr Lys Tyr Thr. Asp Tyr Gly Ser Leu He Ser Leu Ser 
355 360 365 

Arg Phe Ser Ala Val Gly Asn Leu Met Gly Asn Leu Thr Gly Ser Val 
370 375 380 

Met Leu Glu Gly Trp Leu Ala Arg Met Phe Tyr Val Ser Leu Tyr Arg 
385 390 395 400 

Met His Gin Met Ala Leu Tyr Gly Met Phe Arg Thr Ala Met Leu Met 

405 410 415 

Leu Gly Ser Lys He Gly Arg Gly Thr Glu Pro Arg Leu Lys Leu His 

420 ' 425 430 



<210> 11 
<211> 1296 
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<212> DNA 

<213> Azotobacter vinelandii 

<220> 
<221> CDS 
<222> 

<400> 11 

atg act cat cgt ate gta ate gtc ggc ggt ggc get ggc ggc gtg gaa 48 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Val Glu 
1 5 10 15 

i 

t 

etc get ace cgc etc ggc aag ace atg ggc aggaac ttc cag gcg aag 96 
Leu Ala Thr Arg Leu Gly Lys Thr Met Gly Arg Asn Phe Gin Ala Lys 

20 25 30 

ate ace ctg gtc gac gee aac atg acc cac ctg tgg aaa ccg ctg ctg 144 
He Thr Leu Val Asp Ala Asn Met Thr His Leu Trp Lys Pro Leu Leu 

35 40 45 

cac. gaa gtc gec gec ggc teg ctg aac teg acc ggc gac gaa ctg aac 192 
His Glu Val Ala Ala Gly Ser Leu Asn Ser Thr Gly Asp Glu Leu Asn 
50 55 60 

j 

tat gtg gec cag gee aaa tgg aac aac ttc gag ttc cag tac ggc cgc 240 

Tyr Val Ala Gin Ala Lys Trp Asn Asn Phe Glu Phe Gin Tyr Gly Arg 

65 70 75 80 

atg tgc ggt ctg gac egg gec aac aag cgt ate cgc ctg gcg gee cag 288 
Met Cys Gly Leu Asp Arg Ala Asn Lys Arg He Arg Leu Ala Ala Gin 

85 90 95 

ccg gee cag gaa gat cgc gcg ccc ctg ccc gag cgc gaa ctg gaa tac 336 
Pro Ala Gin Glu Asp Arg Ala Pro Leu Pro Glu Arg Glu Leu Glu Tyr 

100 105 ' 110 
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gac acc ctg gtc ctt tec gtc ggc age ace ace aat gac ttc ggc ace 
Asp Thr Leu Val Leu Ser Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 



384 



ccg ggc gee gec gag aac tgt att ttc ctg gaa ggc cgc gac cag gee 
Pro Gly Ala Ala Glu Asn Cys He Phe Leu Glu Gly Arg Asp Gin Ala 
130 135 ' 140 



432 



gag cgt ttc cgc cgt ccg ctg etc age cac tac ttg cgt gee cac gee 
Glu Arg Phe Arg Arg Pro Leu Leu Ser His Tyr Leu Arg Ala His Ala 
145 150 155 160 



480 



age aat gac gac ggc cat cag gtc aag gtc gee ate gtc ggc gee ggt 
Ser Asn Asp Asp Gly His Gin Val Lys Val Ala He Val Gly Ala Gly 

165 , 170 175 



528 



gee acc ggg gtc gaa ctg gee gca. gaa ctg cgc cac gee tec aag gaa 
Ala Thr Gly Val Glu Leu Ala Ala Glu Leu Arg His Ala Ser Lys Glu 

180 185 190 



576 



ctg gtc gee tat ggg ctg gag cgc att ccg ccg gag aac etc age ate 
Leu Val Ala Tyr Gly Leu Glu Arg He Pro Pro Glu Asn Leu Ser He 
195 200 205 



624 



acg ctg ate gaa tec age ccg cgt gta etc gee gee ctg ccc gaa cgc 
Thr Leu He Glu Ser Ser Pro Arg Val Leu Ala Ala Leu Pro Glu Arg 
210 215 220 



672 



ate age cgc tec gcg cac. gee acc ctg gaa age ctg ggc gtt cgc gtg 
He Ser Arg Ser Ala His Ala Thr Leu Glu Ser Leu Gly Val Arg Val 
225 230 235 240 



720 



etc gtc age acc gee gtc age gag gtc acc gcg gaa ggc gtg aag acg 
Leu Val Ser Thr Ala Val Ser Glu Val Thr Ala Glu Gly Val Lys Thr 

245 250 255 



768 
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aag gac gac cag ttc ate ccc gec gac etc atg gtc tgg gee gca ggc 
Lys Asp Asp Gin Phe He Pro Ala Asp Leu Met Val Trp Ala Ala Gly 

260 265 270 



816 



gtc cgc gcg ccc gec ttc etc aag gag ctg gat ggt ctg gaa acc aat 
Val Arg Ala Pro Ala Phe Leu Lys Glu Leu Asp Gly Leu Glu Thr Asn 
275 280 285 

cgc ate aac cag ttg cag gtc cgc cag acc ctg cag act act ctg gac 
Arg He Asn Gin Leu Gin Val Arg Gin Thr Leu Gin Thr Thr Leu Asp 
290 295 300 



864 



912 



gac gat ate ttc gec ttc ggc gat tgt gec tec tgc ccg cag ccg ggt 
Asp Asp He Phe Ala Phe Gly Asp Cys Ala Ser Cys Pro Gin Pro Gly 
305 310 315 320 



960 



acc gac cgc ccc gtt ccg ccg cgc gec cag gec get cac cag cag gec 
Thr Asp Arg Pro Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin Ala 

325 330 335 



1008 



age ctg ctg gee aag teg etc cac cgc aag ctg cag gaa gac age etc 

Ser Leu Leu Ala Lys Ser Leu His Arg Lys Leu Gin Glu Asp Ser Leu 

340 345 350 

tgc tgg agt ate get aca gcg aac cac ggc teg ctg ate tec etc teg 

Cys Trp Ser He Ala Thr Ala Asn His Gly Ser Leu He Ser Leu Ser 
355 360 365 



1056 



1104 



age ttc teg gcg ate ggt aac ctg atg ggc aac ctg acc ggc aac gtg 
Ser Phe Ser Ala He Gly Asn Leu Met Gly Asn Leu Thr Gly Asn Val 
370 375 380 



1152 



acc ttg gaa ggc tgg ctg gec cgc aag ttc tac att tec ctg tac cgc 
Thr Leu Glu Gly Trp Leu Ala Arg Lys Phe Tyr He Ser Leu Tyr Arg 
385 390 395 . 400 



1200 
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atg cac cag atg gcg etc tac ggt acc ttc cgc acc ctg atg atg atg 1248 

Met His Gin Met Ala Leu Tyr Gly Thr Phe Arg Thr Leu Met Met Met 

405 410 415 

ctg ggc gac cgc ttc cgc age age acc gaa ccc cgc etc aag ctt cac 1296 

Leu Gly Asp Arg Phe Arg Ser Ser Thr Glu Pro Arg Leu Lys Leu His 

420 425 • 430 



<210> 12 
<211> 432 
<212> PRT 

<213> Azotobacter vinelandi i 
<400> 12 

Met Thr His Arg lie Val lie Val Gly Gly Gly Ala Gly Gly Val Glu 
1 5 10 15 

Leu Ala Thr Arg Leu Gly Lys Thr Met Gly Arg Asn Phe Gin Ala Lys 

20 25 30 

He Thr Leu Val Asp Ala Asn Met Thr His Leu Trp Lys Pro Leu Leu 

35 40 45 

His Glu Val Ala Ala Gly Ser Leu Asn Ser Thr Gly Asp Glu Leu Asn 
50 55 60 

Tyr Val Ala Gin Ala Lys Trp Asn Asn Phe Glu Phe Gin Tyr Gly Arg 
65 70 . 75 80 

Met Cys Gly Leu Asp Arg Ala Asn Lys Arg He Arg Leu Ala Ala Gin 

85 90 95 

Pro Ala Gin Glu Asp Arg Ala Pro Leu Pro Glu Arg Glu Leu Glu Tyr 

100 105 110 
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Asp Thr Leu Val Leu Ser Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

Pro Gly Ala Ala Glu Asn Cys He Phe Leu Glu Gly Arg Asp Gin Ala 
130 135 140 

Glu Arg Phe Arg Arg Pro Leu Leu Ser His Tyr Leu Arg Ala His Ala 
145 150 155 160 

Ser Asn Asp Asp Gly His Gin Val Lys Val Ala He Val Gly Ala Gly 

165 170 175 

Ala Thr Gly Val Glu Leu Ala Ala Glu Leu Arg His Ala Ser Lys Glu 

180 185 190 

Leu Val Ala Tyr Gly Leu Glu Arg He Pro Pro Glu Asn Leu Ser He 
195 200 205 

Thr Leu He Glu Ser Ser Pro Arg Val Leu Ala Ala Leu Pro Glu Arg 
210 • 215 220 

He Ser Arg Ser Ala His Ala Thr Leu Glu Ser Leu Gly Val Arg Val 
225 230 235 240 

Leu Val Ser Thr Ala Val Ser Glu Val Thr Ala Glu Gly Val Lys Thr 

245 250 255 

■ 

Lys Asp Asp Gin Phe He Pro Ala Asp Leu Met Val Trp Ala Ala Gly 

260 265 270 

Val Arg Ala Pro Ala Phe Leu Lys Glu Leu Asp Gly Leu Glu Thr Asn 
275 280 285 

Arg He Asn Gin Leu Gin Val Arg Gin Thr Leu Gin Thr Thr Leu Asp 
290 295 300 
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Asp Asp He Phe Ala Phe Gly Asp Cys Ala Ser Cys Pro Gin Pro Gly 
305 310 _ 315 320 

Thr Asp Arg Pro Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin Ala 

325 330 335 

Ser Leu Leu Ala Lys Ser Leu His Arg Lys Leu Gin Glu Asp Ser Leu 

340 345 350 

Cys Trp Ser He Ala Thr Ala Asn His Gly Ser Leu He Ser Leu Ser 

355 • 360 365 , 

Ser Phe Ser Ala He Gly Asn Leu Met Gly Asn Leu Thr Gly Asn Val 
370 375 380 

i 

I 

Thr Leu Glu Gly Trp Leu Ala Arg Lys Phe Tyr He Ser Leu Tyr Arg 
385 390 395 400 

Met His Gin Met Ala Leu Tyr Gly Thr Phe Arg Thr Leu Met Met Met 

405 410 415 

Leu Gly Asp Arg Phe Arg Ser Ser Thr Glu Pro Arg Leu Lys Leu His 

420 425 430 

<210> 13 

<211> 1302 
<212> DNA 

<213> Salmonella typhimurium LT2 

<220> 
<221> CDS 
<222> 



<400> 13 
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96 



ttg act aca cca tta aaa aag ate gtg att gtc ggc ggc ggc get ggc 48 
Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
15 10 15 

ggg ctg gaa atg gcg acg cag tta ggc cat aaa ctg ggg cgc aag aaa 
Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

aaa gcg aaa ate acg ctg gta gac aga aat cac age cat ctg tgg aaa 144 
Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

cca ttg ctg cac gaa gtg gcg act ggc tct ctg gac gaa ggc gtg gat 192 
Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

gcg ctg age tat ctg get cat gcg cgt aat cat ggt ttc cag ttc cag 240 
Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

4 

ctg ggg teg gtg atg gat ate gat cgc gaa gcg aaa acc ate acc att 288 

Leu Gly Ser Val Met Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

gec gag ttg cgt gat gaa aag ggc gaa ctg ctg gtg ,ccg gag cgc aaa 336 
Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

ate gcg tat gac acg ctg gtg atg gcg ctg ggc age acc tct aat gat 384 
He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

ttc aac acg ccg ggc gtg aaa gag cac tgt ate ttc etc gat aac ccg 432 

Phe Asn Thr Pro Gly Val Lys Glu His Cys He Phe Leu Asp Asn Pro 
130 135 140 
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cat cag gcg cgc cgt ttt cac cag gag atg ctg aac ctg ttc etc aag 480 
His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

tat teg get aat ctg ggc gcg aac ggt aag gtc aat ate gee ate gtt 528 
Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 

ggc ggc ggt gcg acg ggg gtt gag ctg teg get gaa ctg cat aat gcg 576 
Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

180 185 190 

gta aaa cag ctg cat age tat ggt tat aag ggg ctg ace aac gac gcg 624 
Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Asp Ala 
195 200 205 

ctg aac gtg acg ttg gtt gag get ggc gag cgt att ctg cct gcg ttg 672 
Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

ccg ccg cgt ate tec age gee gcg cat aat gaa ctg acc aaa ctg ggc 720 
Pro Pro Arg He Ser Ser Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

gtt cgc gtg ctg acg caa act atg gtc acc age gec gac gaa ggc ggt 768 
Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

ctg cat acg aaa gaa ggt gaa tat att cag gee gat ctg atg gtg tgg 816 
Leu His Thr Lys Glu Gly Glu Tyr He Gin Ala Asp Leu Met Val Trp 

260 265 270 

gcg gcg ggt ate aaa gcg cca gat ttt, atg aaa gag att ggt ggt ctg 864 
Ala Ala Gly He Lys Ala Pro Asp Phe Met Lys Glu He Gly Gly Leu 
275 280 • 285 
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atg atg ctg gtg ggc agt att aac cgc gtc att cgt ccg cgc ctg aaa 
Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 



960 



1008 



gaa acg aac cgc att aac caa ctg gtg gtg gaa ccg acg ctg caa acc 912 
Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

acg cgc gat cct gat att tat gcg att ggc gac tgc get tec tgc gca 
Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Ala 
305 310 315 320 

cgt ccg gag gga ggt ttt gtg ccg cct cgc get cag gcg gcg cat cag 
Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 

r 

atg get acc tgc gcg atg aaa aac att ctg gcg cag atg aat ggc aaa 1056 
Met Ala Thr Cys Ala Met Lys Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

L 

ccg ctg aaa get tac cag tat aaa gat cat gga teg ctg gtc tct ctg 1104 
Pro Leu Lys Ala Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

■ 

tec aac ttc tct acc gtg ggt agt ctg atg ggg aac ctg acc cgc ggt 1152 
Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 • 375 '380 

tea atg atg att gaa gga cgt ate gec cgc ttc gtg tat ate teg eta 1200 
Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

tac cgt atg cac cag ata gcg ctg cat gga tac ttt aaa acc ggc ctg 1248 
Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 ' 415 



1296 



34/45 



WO 2005/083077 PCT/JP2005/003694 



ctg cat 
Leu His 

i j 

<210> 14 
<211> 434 
<2 1 2> PRT 

<213> Salmonella typhi murium LT2 
<400> 14 

Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
1 5 10 15 

Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

* 

Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 ' 55 60 

Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

Leu Gly Ser Val Met Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

Phe Asn Thr Pro Gly Val Lys Glu His Cys He Phe Leu Asp Asn Pro 
130 135 140 



1302 
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His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He ,Ala He Val 

165 170 175 

Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

180 185 190 

Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Asp Ala 
195 200 205 

Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

Pro Pro Arg He' Ser Ser Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

Leu His Thr Lys Glu Gly Glu Tyr He Gin Ala Asp Leu Met Val Trp 

260 . 265 ' 270 

Ala Ala Gly He Lys Ala Pro Asp Phe Met Lys Glu He Gly Gly Leu 
275 280 285 

Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Ala 
305 310 315 320 

Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 
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Met Ala Thr Cys Ala Met Lys Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

Pro Leu Lys Ala Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 , 380 

Ser Met Met lie Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 

Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

Leu His 

<210> 15 

<211> 1908 
<212> DNA 

<213> Lactobacillus plantarum WCFS1 

<220> 
<221> CDS 
<222> 



<400> 15 

atg gca aag aaa aat att gtc gtt gtc ggt gcg ggg ttt get ggt gtt 48 

Met Ala Lys Lys Asn He Val Val Val Gly Ala Gly Phe Ala Gly Val 
1 5 10 15 
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tac gca acc aag aaa ctg tct aag cat ttc aaa aaa aat gca gac gtc 96 
Tyr Ala Thr Lys Lys Leu Ser Lys His Phe Lys Lys Asn Ala Asp Val 

20 25 30 

gag att acg ttg att gac egg cat tea tac ttc acg tat atg act gaa 144 
Glu He Thr Leu' He Asp Arg His Ser Tyr Phe Thr Tyr Met Thr Glu 

35 40 45 



tta cat gaa gtt get acc gaa egg gtg gaa cct gag cat ate caa tat 
Leu His Glu Val Ala Thr Glu Arg Val Glu Pro Glu His He Gin Tyr 
50 55 60 

gat ttg caa egg ttg ttc gca egg cga aaa aac gtt cgt etc gtg acc 
Asp Leu Gin Arg Leu Phe Ala Arg Arg Lys Asn Val Arg Leu Val Thr 
65 70 75 80 

gat acc gtg acg ggc ate gac aaa aag gca caa aca gtt act acc gaa 
Asp Thr Val Thr Gly He Asp Lys Lys Ala Gin Thr Val Thr Thr Glu 

85 90 95 

cac gga agt tat caa tat gat caa ctt tta att agt ttg ggt ggg gaa 

His Gly Ser Tyr Gin Tyr Asp Gin Leu Leu He Ser' Leu Gly Gly Glu 

100 105 110 

i 

tec aat gac ttt ggg act ccc ggt gtt aag gaa cac ggc ttc gaa ttg 

Ser Asn Asp Phe Gly Thr Pro Gly Val Lys Glu His Gly Phe Glu Leu 

115 120 125 

tgg tec ttc gaa caa gcg atg gca ttg cgc get cac tta tct gca att 
Trp Ser Phe Glu Gin Ala Met Ala Leu Arg Ala His Leu Ser Ala He 
130 135 140 

t 

att egg egg ggg gcg gcg gag etc gac cct get aag cgc aaa gec atg 
He Arg Arg Gly Ala Ala Glu Leu Asp Pro Ala Lys Arg Lys Ala Met 
145 . 150 155 160 



192 



240 



288 



336 



384 



432 



480 
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.ttg acc ttt aca gtc tgt ggt tct ggt ttt act ggt tct gaa ctg att 528 
Leu Thr Phe Thr Val Cys Gly Ser Gly Phe Thr Gly Ser Glu Leu He 

165 170 175 

ggt gaa tta ate gaa tat cgt gat gtt ttg get cga gac aac aag etc 576 
Gly Glu Leu He Glu Tyr Arg Asp Val Leu Ala Arg Asp Asn Lys Leu 

180 185 190 

gat cca agt gaa ate acg etc caa ttg gtc gaa gca gcg ccg act att 624 
Asp Pro Ser Glu He Thr Leu Gin Leu Val Glu Ala Ala Pro Thr He 
195 200 205 

att aac atg etc aac egg acg caa gec ggt aag gee get aag tac atg 672 

lie Asn Met Leu Asn Arg Thr Gin Ala Gly Lys Ala Ala Lys Tyr Met 
210 215 220 

i 

gaa aaa cat ggt gtc aaa ate atg acg aac tec atg att acc gaa gtc 720 

Glu Lys His Gly Val Lys He Met Thr Asn Ser Met He Thr Glu Val 

225 230 235 240 

tgt gaa gac cat gtt aac tta aaa ggc aag gat cca att cca acc tac 768 
Cys Glu Asp His Val Asn Leu Lys Gly Lys Asp Pro He Pro Thr Tyr 

245 . 250 255 

acg tta ate tgg aca gec ggt gtt cgt get aat agt ate gtt aaa aag 816 
Thr Leu He Trp Thr Ala Gly Val Arg Ala Asn Ser He Val Lys Lys 

260 265 270 

ttc ggc att gaa act aac ccc cgc ggt ggt. cgc ttg atg gee aat gaa 864 
Phe Gly He Glu Thr Asn Pro Arg Gly Gly Arg Leu Met Ala Asn Glu 
275 280 ' 285 

ttc atg caa get aag gat tgt aac aat ate ttc tta gee ggt gat tea 912 
Phe Met Gin Ala Lys Asp Cys Asn Asn He Phe Leu Ala Gly Asp Ser 
290 295 300 
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acc age tac caa gaa cct gac caa cca egg cca gtc cca caa ate gtt 960 
Thr Ser Tyr Gin Glu Pro Asp Gin Pro Arg Pro Val Pro Gin He Val 
305 310 315 320 

caa ggg get gaa gaa acc gca get aag gee gtc gaa ggt att att aag 1008 
Gin Gly Ala Glu Glu Thr Ala Ala Lys Ala Val Glu Gly lie He Lys 

325 330 335 

aac gtt gac cag act gac gtt acg ate aag cca ttt.aag ggc get tat 1056 
Asn Val Asp Gin Thr Asp Val Thr He Lys Pro Phe Lys Gly Ala Tyr 

340 345 350 

caa gca tec gtc gac tea att ggt tec aaa tat gee gtt gca caa gtt 1104 
Gin Ala Ser Val Asp Ser He Gly Ser Lys Tyr Ala Val Ala Gin Val 
355 360 365 

tta gag aag tgg aac gtc tct ggt ttt att gee gtg ctt tta aaa cac 1152 
Leu Glu Lys Trp Asn Val Ser Gly Phe He Ala Val Leu Leu Lys His 
370 - 375 380 

gee ate aac tgg atg tac tac gtt cag att ttc tea ggt tac tac eta 1200 
Ala He Asn Trp Met Tyr Tyr Val Gin He Phe Ser Gly Tyr Tyr Leu 
385 • 390 395 400 

i 

ttc cag tac ttc atg cac gaa ttc ttc egg act cgt aat aac cgt aac 1248 
Phe Gin Tyr Phe Met His Glu Phe Phe Arg Thr Arg Asn Asn Arg Asn 

405 410 415 

gtc ttc cgc ggt tgg gtc tea egg get ggt aac gta etc tgg agt gtg 1296 
Val Phe Arg Gly Trp Val Ser Arg Ala Gly Asn Val Leu Trp Ser Val 

420 425 430 

cca ctg egg ttc ttc tat ggt gee atg tgg tta tgg gac tgc tgg act 1344 
Pro Leu Arg Phe Phe Tyr Gly Ala Met Trp Leu Trp Asp Cys Trp Thr 
435 440 445 
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aaa gtt cag gga tct gaa tec tgg ttc act gac aag tta egg tta cca 1392 
Lys Val Gin Gly Ser Glu Ser Trp Phe Thr Asp Lys Leu Arg Leu Pro 
450 455 460 

ttc gaa tgg att acc gtg gee gca acc agt ggt gec tct caa gca act 1440 
Phe Glu Trp He Thr Val Ala Ala Thr Ser Gly Ala Ser Gin Ala Thr 
465 470 475 480 

aaa gec get gca acc agt ggt get tct gaa get gee acg tea acc gtt 1488 
Lys Ala Ala Ala Thr Ser Gly Ala Ser Glu Ala Ala Thr Ser Thr Val 

485 ' 490 495 

aaa gee get aag ggt gtc ttc agt ctt tea tac atg tac ggt aaa gaa 1536 
Lys Ala Ala Lys Gly. Val Phe Ser Leu Ser Tyr Met Tyr Gly Lys Glu 

500 505 510 

ccc ctg atg gtc ttt gac aaa atg cca cat tgg ttc gaa tea att acc 1584 
Pro Leu Met Val Phe Asp Lys Met Pro His Trp Phe Glu Ser He Thr 
515 520 525 

aag gtc ttc att ccg aac atg caa atg gee etc ttc ttc cag aaa ttc 1632 
Lys Val Phe He Pro Asn Met Gin Met Ala Leu Phe Phe Gin Lys Phe 
530 535 540 

atg act tgt gtt gaa ate gtc att gca tta tgt att ttc ttc gga etc 1680 
Met Thr Cys Val Glu He Val lie Ala Leu Cys He Phe Phe Gly Leu 
545 550 555 560 

ttt act tgg ttt get aac gca gtc acc att ggc tta gtt gtc gtc ttc 1728 
Phe Thr Trp Phe Ala Asn Ala Val Thr He Gly Leu Val Val Val Phe 

565 570 575 

tgc tta tct ggc atg ttc tac tgg gtc aac att tgg atg ate ttt gtt 1776 
Cys Leu Ser Gly Met Phe Tyr Trp Val Asn He Trp Met He Phe Val 

580 585 590 
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gcc etc gec tta atg aac ggt tec gga egg aca ttt ggg tta gac tac 1824 
Ala Leu Ala Leu Met Asn. Gly Ser Gly Arg Thr Phe Gly Leu Asp Tyr 
595 600 605 

tgg gtc gtt ccg tgg atg caa aaa cac ctt gga cac tgg tgg tac ggc 1872 
Trp Val Val Pro Trp Met Gin Lys His Leu Gly His Trp Trp Tyr Gly 
610 615 620 

aac gtt cgt tct cat tac gac ggt gtt aaa acc cgc 1908 
Asn Val Arg Ser His Tyr Asp Gly Val Lys Thr Arg 
625 630 635 

<210> 16 
<211> 636 
<212> PRT 

<213> Lactobacillus plantarum WCFS1 
<400> 16 

Met Ala Lys Lys Asn He Val Val Val Gly Ala Gly Phe Ala Gly Val 
1 5 10 15 

Tyr Ala Thr Lys Lys Leu Ser Lys His Phe Lys Lys Asn Ala Asp Val 

20 25 30 

Glu He Thr Leu He Asp Arg His Ser Tyr Phe Thr Tyr Met Thr Glu 

35 40 45 

t 

Leu His Glu Val Ala Thr Glu Arg Val Glu Pro Glu His He Gin Tyr . 
50 55 60 

Asp Leu Gin Arg Leu Phe Ala Arg Arg Lys Asn Val Arg Leu Val Thr 
65 70 75 80 

Asp Thr Val Thr Gly He Asp Lys Lys Ala Gin Thr Val" Thr Thr Glu 

85 90 • 95 
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His Gly Ser Tyr Gin Tyr Asp Gin Leu Leu He Ser Leu Gly Gly Glu 

100 105 110 

Ser Asn Asp Phe Gly Thr Pro Gly Val Lys Glu His Gly Phe Glu Leu 
115 120 125 

Trp Ser Phe Glu Gin Ala Met Ala Leu Arg Ala His Leu Ser Ala He 
130 135 140 



He Arg Arg Gly Ala Ala Glu Leu Asp Pro Ala Lys Arg Lys Ala Met 
145 150 155 160 

Leu Thr Phe Thr Val Cys Gly Ser Gly Phe Thr Gly Ser Glu Leu He 

165 170 175 

Gly Glu Leu He Glu Tyr Arg Asp Val Leu Ala Arg Asp Asn Lys Leu 

180 185 190 

Asp Pro Ser Glu He Thr Leu Gin Leu Val Glu Ala Ala Pro Thr He 
195 200 205 

He Asn Met Leu Asn Arg Thr Gin Ala Gly Lys Ala Ala Lys Tyr Met 
210 215 220 

■ 

Glu Lys His Gly Val Lys He Met Thr Asn Ser Met He Thr Glu Val 
225 230 235 240 



Cys Glu Asp His Val Asn Leu Lys Gly Lys Asp Pro He Pro Thr Tyr 

245 250 . 255 

Thr Leu He Trp Thr Ala Gly Val Arg Ala Asn Ser He Val Lys Lys 
• 260 265 270 

* 

Phe Gly He Glu Thr Asn Pro Arg Gly Gly Arg Leu Met Ala Asn Glu 
275 280 285 
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Phe Met Gin Ala Lys Asp Cys Asn Asn He Phe Leu Ala Gly Asp Ser 
290 295 300 

Thr Ser Tyr Gin Glu Pro Asp Gin Pro Arg Pro Val Pro Gin lie Val 
305 310 315 320 

1 

Gin Gly Ala Glu Glu Thr Ala Ala Lys Ala Val Glu Gly He He Lys 

325 330 335 

Asn Val Asp Gin Thr Asp Val Thr He Lys Pro Phe Lys Gly Ala Tyr 

340 345 350 

Gin Ala Ser Val Asp Ser He Gly Ser Lys Tyr Ala Val Ala Gin Val 
355 360 365 

Leu Glu Lys Trp Asn Val Ser Gly Phe He Ala Val Leu Leu Lys His 
370 375 380 

Ala He Asn Trp Met Tyr Tyr Val Gin He Phe Ser Gly Tyr Tyr Leu 
385 390 395 ' 400 

1 

Phe Gin Tyr Phe Met His G1U Phe Phe Arg Thr Arg Asn Asn Arg Asn 

405 410 415 

i 

i 

Val Phe Arg Gly Trp Val Ser Arg Ala Gly Asn Val Leu Trp Ser Val • 

420 425 430 



Pro Leu Arg Phe 
435 

i 

Lys Val Gin Gly 
450 

Phe Glu Trp He 
465 



Phe Tyr Gly Ala 

440 

Ser Glu Ser Trp 
455 

Thr Val Ala Ala 
470 



Met Trp Leu Trp 

Phe Thr Asp Lys 

460 

Thr Ser Gly Ala 
475 
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Asp Cys Trp Thr 
445 

Leu Arg Leu Pro 



Ser Gin Ala Thr 
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Lys Ala Ala Ala Thr Ser Gly Ala Ser Glu Ala Ala Thr Ser Thr Val 

485 490 495 

Lys Ala Ala Lys Gly Val Phe Ser Leu Ser Tyr Met Tyr Gly Lys Glu 

500 505 510 

Pro Leu Met Val Phe Asp Lys Met Pro His Trp Phe Glu Ser He Thr 
515 520 525 

Lys Val Phe He Pro Asn Met Gin Met Ala Leu Phe Phe Gin Lys Phe 
530 535 540 

1 

Met Thr Cys Val Glu He Val He Ala Leu Cys He Phe Phe Gly Leu 
545 550 555 560 

Phe Thr Trp Phe Ala Asn Ala Val Thr He Gly Leu Val Val Val Phe 

565 570 575 

Cys Leu Ser Gly Met Phe Tyr Trp Val Asn He Trp Met He Phe Val 

580 585 590 

Ala Leu Ala Leu Met Asn Gly Ser Gly Arg Thr Phe Gly Leu Asp Tyr 
595 600 605 

Trp Val Val Pro Trp Met Gin Lys His Leu Gly His Trp Trp Tyr Gly 
610 615 620 

Asn Val Arg Ser His Tyr Asp Gly Val Lys Thr Arg 
625 630 .635 
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